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THE WEEK IN IRON CIRCLES. 





The year is closing with an unusually tight squeeze in 
the money market. Everybody says it will not last 
long, and everybody’s saying so will hasten the resumption of con- 
fidence, the lack of which is the sole cause of the present stringency. 
The volume of business continues heavy, and the new year will 
doubtless bring the much needed turn for the better. Of course, the 
continued stringency is affecting the buying of iron, and purchases 
are being made sparingly by the smaller consumers, they buying 
only what iron they have immediate use for. There is, however, a 
constant demand being made that iron already purchased be for- 
warded promptly, consumers, in many instances, having valuable 
contracts that they do not wish to lose, and are therefore urging the 
furnaces to keep up shipments, so that the fault cannot lie in lack of 
pig iron. This there is great trouble in doing, owing to scarcity of 
cars and the strike South. If the strike continues, Southern iron 
may advance slightly for a short time, but at the present time the 
strike has had no effect, save to cause consumers to urge the prompt 
shipment of iron already bought. At last accounts six or eight 
furnaces in the Birmingham district had blown out, and others will 
soon follow suit. There has been some buying of Southern irons for 
delivery next year, but this on the part of large consumers, who are 
making purchases because iron is now cheap and it is the time to 
buy. About 13,000 tons have been bought by one party in the 
Louisville market during the week, at $12.75 for half each No. 3 
foundry and grey forge, or one-third each close silver grey, grey forge 
and No. 3 foundry, deliveries beginning in March and running 
through the year. The Cincinnati market continues dull and heavy. 
Consumption keeps up better than would naturally be expected 
under the circumstances existing. Most of the foundries and mills 
are well employed. Some of them have followed the hand-to-mouth 
policy so closely as to run entirely out of iron and be forced to stop 
temporarily for supply. Our Detroit correspondents take a more 
hopeful view of the situation. They write that, while the dullness 
reported last week has continued in a measure as far as actual transac- 
tions are concerned, there certainly is a much better outlook, judg- 
ing from the number of inquiries which have been made, and which, 
naturally, will result in a considerable tonnage being placed within 
the present week, or at least, it can safely be said, before the first of 
the year. The inquiry is almost exclusively for coke irons, and is 
prompted by the better outlook in the money market, added to the 
fact of some permanent business being definitely arranged for as far 
as the middle of 1891. The fact of the inquiries having been made, 
added to the banking of so many furnaces in the South, will make 
iron a decidedly scarce article, and, our correspondents think, will 
cause a much firmer market, and if the financial condition im- 
proves, unquestionably will cause higher figures to be realized. 
At Chicago a fair number of small orders is being placed and prices 
remain unchanged, except in a few instances, where holders of iron 


General Features. 


noted at Buffalo, that consumers, if they desire, can now purchase 

from a large number of furnaces at a figure which will not exceed cost 

of production, and from some few furnaces at less than cost, but 

even under these circumstances no considerable amount of buying 

is being done. In viewing, however, the general demoralization in 

trade throughout the country, it is universally conceded that pig iron 

occupies a strong position. The low range of prices insures a fair 

degree of stability. Consumers generally, in the section about St. 

Louis, have iron enongh to run them into the new year, and they are 

waiting to see the result of the financial flurry before placing further 

orders. There is about the usual lessening of consumption in archi- 

tectural works incident to the season, but other foundries are fairly 

well supplied with orders. 

The past week has not been productive of anything 

new in any of the lines of trade affecting the iron 

ore or pig iron markets, and, as a matter of fact, 

nothing new is expected fo transpire for some weeks to come. 

Nobody is at all active, most of the firms being engaged in the 

preparations for taking stock, and the close proximity of the holidays 
acts as a check upon any intended activity that may exist. The situ- 
ation is one that calls for the united action of the ore interests 
together with the furnacemen. The entire business for the next year 
calls for a defensive and offensive alliance of this character, and this 
is getting to be better understood from day today. There is little 
doubt of the fact that much of the present trouble is directly trace- 
able to the mistaken policy of a year ago, of booming the price of 
pig iron all out of proportion, and at a time when the market was 
feverishly excited, and easily influenced. Wiser counsel deprecated 
the movement at that time, but the price went sailing along until 
Bessemer iron sold at $25. It was this sort of business that brought 
Southern iron into this market, and now that the manufacturers of 
lake iron are confronted with the keenest sort of competition, ina 
market where a difference of ten cents a ton is felt, the opinion is 
freely advanced that it will take years of work, and of moderate 
profits, to secure for lake iron the place to which it is naturally 
entitled. As it is, Southern iron has, to a very large extent, driven 
all other from the local field, while a considerable amount of iron 
made in the Mahoning and Shenango valleys is consumed in the 
East, competing against tide water and imported irons, in the face ot 
freight rates that must be disastrous to the manufacturer. It is 
claimed on all hands that if the business is to be carried on at all 
next year, ore profits must be kept down to a modest figure, lake and 
rail freights must be correspondingly low, the present price of coke 
must be cut in two, and pig iron must be sold on a narrow profit 
margin. Even at that, it will take a long time to regain the disputed 
ground. It is true that the Southern furnaces are losing money, and 
that their losses will increase in proportion as the price of Southern 
labor will advance along with freights, but it may take a long time 
to bring the Southern brethren to a realizing sense of their position, 
and, in the meantime, things are anything but lovely. As for the 
coke situation, the opinion is advanced that it might not be unprofit- 
able to start up additional coke plants along the line Of railways 
other than those now carrying coke, and the Erie road may be 
selected for that purpose, in opposition to the Pennsylvania Co., with 
a view to stimulate the entire business. A large coke plant, con- 
trolled and operated by the furnace interests most directly concerned, 
would not be a bad adjunct to the opposition, and would have a ten- 
dency to make the coke barons less lordly in their dealings. Ina 
local way, no business is doing worth the speaking of. The only 
observation that is pretty generally made, is that the average cost 
of making pig iron is $2 aton higher than it was a year ago, while 
prices are about the same. 

The demand is still good for bar iron, which commands 
$1.75 at the mill. The price of sheets has not been 
changed for weeks, and the business is fairly good. Shapes of all 
kinds are in good demand at the full combination price, $3.20. Gas 
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are compelled to close out, in order to realize funds. The fact is 





pipe is very scarce, and is difficult to obtain. 
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STRICTLY BUSINESS. 

Where 7he /ron Trade Review is made, how it is made and who 
make it are topics in which the reading public probably take very 
little interest; but once in a while it is permitted by the ethics of 
trade to sound one’s own praises, and this seems to be the time and 
the opportunity. When, in the Fall of 1882, The /ron Trade Review 
came into the possession of the firm of Day & Carter, it had a small 
plant and a doubtful prestige. Eight years of persistent effort have 
wrought many changes and produced great results. With the paper 
as a nucleus—itself since enlarged and improved and its business 
systematized and increased—there has been built up around it, during 
the last three years, a general printing business which, on account of 
its phenomenal growth, has attracted general attention. Since 1887 
the ownership of the paper and the control of the general business 
have been in the hands of The Cleveland Printing and Publishing 
Company, a corporation whose stockholders embrace the senior 
member of the late firm, a number of tried and practical associates, 
and a few of the best known citizens of Cleveland. The company 
has, during the period of its corporate existence, occupied what at 
first appeared to be ample quarters in the extensive ‘“ Lithograph 
Building,” at the corner of St. Clair and Wood streets; but so rapid 
has been the extension of its plant that more space has been in 
pressing demand for upwards of a year past. Accordingly, a long 
lease has been taken of the large power building on Vincent street, 
(Nos. 27, 29 and 31), known as the “ Vincent Building,’’ and lately 
occupied by the Dangler Stove and Manufacturing Company, posses- 
sion to be taken on or before January ist, 1891. This building con- 
sists of five floors, each 47x100, is centrally located and well lighted, 
and is being fitted up with all of the appointments of a first-class 
modern printing establishment. Inthe basement is located the power, 
besides which will be ample space for storage purposes. On the 
main floor will be the offices of the company, finished in hard wood 
and conveniently arranged. In the rear is a large packing and ship- 
ping room. The second floor will be given up to the presses, which 
embrace a number of the most modern and powerful book and job 
machines made. Folding machines and cutters will complete the com 
plement of this department. On the third floor will be the book, job 
and news composition rocm of the establishment, and on the fourth 
floor, the bindery. New departments are to be added as rapidly as 
practicable, and no pains or expense is being spared to make this a 
model printing establishment in every particular. Our friends will 
5e welcome at any time after the first of January to visit and inspect 
our new home. 





AN OVERWHELMING VERDICT AGAINST IRON WARRANTS. 

From the first, Zhe Jron Trade Review has been persistently 
against the scheme of introducing the element of systematic specuia- 
tion into the iron trade by the adoption of the Scotch pig iron war- 
rant system in this country. We have never doubted that the solid 
sober sense of the iron manufacturers of the United States was very 
largely on our side of the question, but since some of the Wall street 
and Southern defenders of the scheme have seen fit to misrepresent 
the true situation, we determined to put the matter to the practical 
test of a poll of the iron works of the country. Accordingly, a letter 
of inquiry was addressed to all the blast furnaces, rolling mills and 
steel works in the United States, with the result which appears else- 
where in this issue. Replies were received from 92 concerns in 18 
out of 26 States in which pig iron is manufactured. From Pennsyl- 
vania came 33 replies; from Ohio, 15; New Jersey, 7; Michigan, 
Alabama, and Virginia, 5 each; Illinois, 4; Missouri, Maryland, Con- 
necticut, Delaware and Indiana, 2 each, and Wisconsin, Minnesota, 
Massachusetts and New York, one each, with one scattering. 

The result is scarcely encouraging to the advocates of pig iron 
gambling. Fifty-six iron manufacturers declare unequivocally against 
the scheme, and only ten in favor of it. Twenty-six are non-com- 
mittal. Of the ten in favor of the system, six are blast furnaces, and 
four rolling mills. Of the 56 against it, 37 are blast furnaces and 19 
rolling mills and steel works. Of those who do not express a posi- 
tive opinion, six are blast furnaces and 20 rolling mills and steel 
works. " 

That the opposition to the scheme is not local or sectional is 
evident from the fact that it comes from 14 States, South as well as 
North, as follows; Pennsylvania, 20; Ohio, 16; Michigan, 5; New 
Jersey, 4; Missouri, Delaware, Virginia, and scattering 2 each, and 
Wisconsin, Illinois, Indiana, Massachusetts, Maryland and Minnesota, 
one each. 

Of those who favor the system, two are from Pennsylvania, two 
from Alabama, two from Virginia, one from Ohio, and three scatter- 
ing. 





The pig iron warrant system has been on trial in the United States 
for about two years, we believe, and in England for many years. The 
verdict abroad, as shown by the widespread agitation against it, is 
too strong to be ignored, and from:the foregoing summary, it would 
appear that sentiment on this side of the water was even more em- 
phatic and overwhelming. 

The above facts would be referred to the Zradesman, of Chatta- 
nooga, were it not that, in its current issues it ingloriously retires 
from further discussion of the subject. As this is its answer to our 
proposition to print in this paper all the evidence it could offer in 
favor of the system, in return for an equal space in its columns for 
such argument against it as we might produce from leading iron 
masters at home and abroad, and even from its own editorial columns, 
its position is not altogether enviable. However, if it is content to let 
the matter rest in its present shape, we certainly are. 





NEVER SUCH A YEAR FOR IRON ORE. 

In accordance with its annual custom, Zhe /ron Trade Review 
has collected statistics of the receipts of iron ore at Lake Erie ports 
for the season of 1890, together with the total amount of iron ore on 
dock December rst, when navigation was virtually closed. Accord- 
ing to these figures, there were on dock at these ports at the opening 
of navigation, May rst, 1890, 936,228 gross tons of ore. The total 
receipts for the season of 1890 (closing December 1) were 6,874,664 
tons, making a total of 7,810,892 tons. Of this, there were shipped 
to furnaces by rail from Lake Erie ports during the season of 1890, 
3,917,405 tons, leaving on dock, December ist, 3,893,487 tons, as 
against 2,607,106 tons on dock at the close of navigation last year. 
This shows an increase of ore on dock this year of 1,286,381 tons over 
last year at the same time. The detailed figures as to receipts for 
the past eight years are given in the subjoined table: 

TOTAL RECEIPTS AT LOWER LAKE PORTS FOR EIGHT YEARS. 






































| 
Port. 1883. 1884. | 1885. 1885. 1887. 1888. 1889. t 1830. 

ee (ree 
ENON asses canereacs 27,67 | 2.444 | 15,000 26,960 61,729 75,601 $2,961 164,295 
Sandusky ......... | 58,825 106,540 | 143,1f0 157,970 160,600 154,924 186,682 174,596 
PINE aceiennds canoes a ae) a a, ee 44,02 21,288 4,351 680 1,200 
Lorain....... ee } 25,794 30,156 13 180 99,744 | 134,763 197,000 280,c00 280,450 
Cleveland.......... 723,129 904,850 | 589,234 | 1,034,650 | 1,216,423 97 5775 | 1,742,415 | 1,945,492 
Fairport............ 40,334 | 23,100 31 992 112,009 501,368 SIt,tT4o | 829,121 | 1,096,408 
Ashtabula......... | 670,c00 | 60,000 | 582,000 672,000 | 1,103,839 | 1,288,530 | 1,963,490 | 2,176,730 
hss isnensnctpened 1¢6,787 | 116,027 122,223 91,250 20,484 240,338 | 373,595 | 487,493 
EY «sins tadousee 40,203 | 8,750 7,160 31,869 28,639 240,500 | 298,c00 | 548,000 

Cc ee | 1,692,689 | 1,841,877 | 7,503,959 | 2,270,554 | 3,439,198 | 3,783,659 | 5,856,344 | 6,874,664 








The following table shows in detail the ore stocks on hand at the 
close of navigation in the years respectively stated ; 







































































IRON ORE ON DOCK AT CLOSE OF NAVIGATION. 4 + 
| | | 

Port. 1883. 1884. | 1885. | 1886. 1887. 1888. 1889. 1890. 
IG 6 scctis arabes } 25,000 18,000 | 12,0c0 15,0C0 50,c00 53,255 85,340 110,740 
Sandusky ......... | 44,083 72,834 | 87,457 | 80,000 65,000 103,000 | 175,000 115,000 
On aie) ee Sedanedee | oe eave 8,500 11,700 9,200 | 39 1,200 
eas 28,611 25,007 34.346 | 69,304 110,000 100,c00 | 170,000 | 2 0,237 
Cleveland .......... 428,654 482,238 494,683 464,69 487,327 527,626 | 518,816 | 1,209,467 
Parrport.......;--; 15,000 2,100 | 7,500 | 7.000 223,318 250,000 390,000 } 721,000 
Ashtabula 291,878 349,306 | 33,110 | 285,697 522,516 686,833 | 1,071,011 | 1,151,317 
DERE cuss code tf 95,369 77,750 | 81,844 | 36,000 89,00) 95,092 | 128,g00 248,714 
PUTRI OS ccscdsecess 17,500 None | None | None None 26,500 | 68,000 125,732 
Wetet ok cc eace 943,095 | 1,038,135 | 1,048,940 956,472 | 1,558,86¢ | 1,848,555 | 2,607,106 | 3,893,487 





Of the 3,893,487 tons of ore on dock December rst, 1890, practi- 
cally not a pound remained unsold. The unsold ore on dock at the 
close of navigation last year was estimated at 70,000 tons. Adding 
this to the receipts of 1890 (6,874,664 tons) we have 6,944,664 tons as 
the aggregate amount of ore sold for delivery at Lake Erie ports dur- 
ing the present season, as against 5,411,412 tons sold for such delivery 
in 1889. The corresponding sales for 1888 were 4,366,359 tons. 

The total lake shipments from Lake Superior for 1890 were 
8,145,850 tons, of which 6,874,664 tons were sent to Lake Erie ports, 
leaving 1,271,186 tons as the amount shipped to Chicago and other 
Northwestern points, as against 1,288,588 tons in 1889. 

The proportion of sold and unsold ore at Lake Erie ports on the 
dates named has been as follows: 


Per cent. 
Date, Sold. Unsold. Unsold. 
December 1, 18 388,125 650,000 62.6 
December I, < 918,940 130,000 12.4 
December 1, 1 896,472 70,000 7.2 
December 1, 1887 858,861 750,000 48.1 
December 1, 1,681,255 167,300 9. 
December 1, 2,537,106 70,000 2.6 
December 1, 1890 3,893,487 NOMCG,. = == casees 





The increase in receipts at Lake Erie ports this year over last 
has been 17'4 per cent., and over 1888, 80 per cent. ‘The increase in 
the amount on dock this year over 1889 is 50 per cent., and over 
1888, 110 per cent. The presence of nearly 3,900,000 tons of ore on 
dock awaiting shipment to furnaces tells the story of the present 
condition of the pig iron market more eloquently than words. 

Concerning the relative standing of the different ports as ore 
receivers, comment must be reserved for a future issue, attention in 
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the meantime being directed to the continued growth of Ashtabula, 
Fairport and Buffalo as receiving ports, their advance in the last 
three years being truly remarkable. 





DOCK FACILITIES OF LAKE SUPERIOR PORTS. 

Highly important information, much of it for the first time pub- 
lished, is to be found in the article elsewhere on the iron ore and 
coal handling facilities of Lake Superior ports. The figures cover 
the leading ports, but necessurily are not entirely complete, Glad- 
stone, L’Anse and St. Ignace being omitted from the ore figures and 
the same ports, together with Marquette and Escanaba, from the coal 
data. A summary of the data contained in the article shows the fol- 
lowing as to the iron ore dockage at the ports named ; 




































































| | 
Frontage : ‘ | Daily Average |q , 
devoted to = ete | handling ——— height height. 
loading. be om en ¥- | capacity. cckets of docks. | “Feet.” 
Feet. vom ) ees, 1 ‘ Feet. | . 
Two Harbors..... 3,550 47 34,000 | 10,000 303 | 50 50 
Ashland .......:cas0 8,588 43 78,000 25,000 702 43-7 46 
Marquette ......... 9,788 40.75 73,485 21,100 774 41.75 47 
Escanaba ........... 7,800 38 97,790 30,090 826 44 48 
Fi ee OS ee eta 263,275 86,100 a ee eres 
A like summary of the coal dockage is as follows: 
Average | Storage Daily Square 
Frontage. | “tine Sy. | handling | fll“Or | Number 
Feet. w aia” tah capacity. apres derricks. 
Feet. Tons. = ohn docks. 
Two Harbors..............00 425 125 50,000 800 53-125 3 
Duluth & West Superior.| 12,290 314.2 1,595,000 34,400 3,957,500 III 
pe er 1,31r0 275 125,000 2,400 300,250 9 
Leer 14,025 714.2 2,270,000 37,600 4.370,875 123 























Footed up, the above figures show a total frontage of 43,751 feet, 
or between eight and nine miles. With an average width for the 
coal docks of 275 feet, and for the ore docks of 4o feet, the total 
amount of space occupied by these docks is 5,559,915 square feet. 
The total storage capacity is 2,533,275 tons, and the total daily hand- 
ling capacity is 123,700 tons. - 

Similar statistics for Lake Erie ports, collected last Summer by 
The Iron Trade Review, showed a total frontage of ore docks of 45,- 
549 feet, with a total square feet area of 10,148,150, a daily handling 
capacity of 90,970 tons, and a storage capacity of 6,485,000 tons. 





SIXTY YEARS IN THE IRON BUSINESS. 

Not often do we have the privilege of congratulating a veteran 
iron manufacturer upon the completion of sixty years of consecutive, 
active service in the business, and especially is this a pleasure when 
the acquaintance is of a personal and intimate character. In October 
last, Mr. Joseph Corns, of the firm of Joseph Corns & Sons, proprie- 
tors of the Massillon Rolling Mill, Massillon, O., rounded up three 
score years of experience in the iron business, and, what is better, he is 
still actively employed, with very few evidences of impairment by 
reason of age. We are not aware that there is another living mill 
manager who has been so long in service and is still actively engaged. 

Born in Tredegar, Monmouthshire, South Wales, November 9, 
1821, he came with his parents to the United States in the Spring of 
1830, landing in the city of Baltimore, Maryland. In the Fall of 
the same year, his father found his first situation in this country as a 
heater in the Pennocks’ mill, located in Chester Co., Pa., and 
designed for rolling boiler plate. Early in October, of 1830, the 
elder Corns commenced work, taking his son Joseph to work with 
him at the furnace, the duties involving the intricate operation of 
pulling up the door. Boys were hired in those days for that work, 
their wages being 25 cents per day. Joseph continued at that work 
until 1832, when he found his way into a nail factory at Phcenixville. 
In 1833, he went to Bridgton, N. J., at which place he made his first 
attempt to work at the nailplate rolls. In the Spring of 1836, he 
came back to the town of Manyunk, near the city of Philadelphia, 
Pa., being employed at the small mill asa catcher; wages, 62'2 cents, 
or, as it was known in those days, five levies a day, and no grum- 
bling. If the boys should so far forget themselves as to do so in the 
hearing of the roller, a box on the ear or a kick was likely to follow. 
While a catcher at the small mill, it was his privilege to catch one 
turn’s work of ;5; round iron that was made by hand. Guide rollers 
will understand what that means; guide mills were scarce those days 
in this country. 

Late in the Fall of 1836, he went to Reading, Pa., and commenced 
work at roll-turning at the iron works at that place. In the Spring 
of 1837, he went, by canal boat, to Pittsburgh, crossing the Alle- 
gheny mountains in the same canal boat—the boat, family, furniture 
and all going together and being dumped into the canal again at 
Johnstown, Pa. On arriving in Pittsburgh, he went at once to work 





at roll-turning in the Pipetown Rolling Mill, now known as Henry 
Lloyd, Sons & Company’s. In the Winter of 1838-9, not liking the 
business of roll-turning, he found a situation as a catcherat the muck 
rolls, for Messrs. Lorenz & Cuddy, now the property of the Painter 
Sons. During 1840, he undertook to learn the trade of a shingler, and 
in 1844 made his first engagement, to take the place of a master work- 
man with the Wagner Iron Works, Pittsburgh. Remaining with that 
firm until the Fall of 1847, he removed to Buffalo, N. Y., and there, 
in connection with others, built the Buffalo Iron and Nail Works. 
Here he was engaged till the Spring of 1869, when he removed to 
Akron, O., being employed to manage the Akron Iron Company’s 
works. In August, 1878, he fitted up the Girard Iron Company’s 
works, Girard, O. Heremained there until 1880, when, with his son, 
James C. Corns, he leased, for three years, the works of the Massillon 
Iron and Coal Company, located in the city of Massillon, Stark 
County, O., and on the expiration of the lease, purchased the plant 
and is still operating it. 


OUR GREAT HIVES OF INDUSTRY. 

Every large city is a magnet, drawing steadily upon the brain 
and brawn of the surrounding territory. Cities appear to go by 
groups. While each city has an integral existence, it has interests 
in common with some larger city, which tie the two together.in 
indissoluble bonds. Each thrives along with the other. Let us 
take, for illustration, seven of the large cities tributary to the Great 
Lakes. The census figures on this point are very instructive and 
we group them herewith ; 











1880. 1890. 
NNT BE occ scabodeneietcssae caceovess 160,140 261,546 
Pi aprtivtvcias seescsanntsnsancve sve 16,512 27,702 
NT aos oad sa5 ny 0s daceoenavecsuneeneaeeery ’ 12,258 26,327 
PUM O91 Shs i vdscd vaveseuad canconseeeeesseess 50,137 82,652 
OIE WI ads nics ss csascoseseossscosccsics 18,113 21,117 
BU EURO: da niccs ss oakoctsncocccssvsatcooveonvsseseucs 155,134 251,457 
MNEEIEN 0 ca haieépenclinestctdchansvedscaene 62,386 89,366 138,327 
IIIT. uv x cieavences cases nesteceavedeuste 43,051 51,792 87,877 
I res 2 2c xa avidin cused daeaabuacke pedebaeee 28,804 33,914 44,001 
SEE... cccnksasaguans aoesasmbacad sonseaein 86,07 156,3896 238,473 
PN 8 an sane c each ssn cusccrocadesuraee 53,180 78,682 104,967 
MU icalk ds Gaga Pe bae Vabdain tesa sivencunsieaeee 19,646 27,737 39,099 
8,212 20,711 
503,155 1,099,133 
11,657 27,407 
29,259 40,758 
13,129 25,589 
116,340 205,669 
ans socnaecaeveuscessat cicoaseauunees 7,064 20,693 27,826 
REO aos sy cow nccsdaccosessienaceme 16,507 32,016 64,147 
ANON gsvans 0 o60543s000s 05s 0nncateeoueeeneeas 11,447 16,105 20,779 
RMI cocoa vaca \cops cas uusienkacsaavmuntealen 7,460 10,525 46,215 
EE IIE ooo psnn ccna saavceaceceansereaeveteuse 71,440 115,587 204,150 
COIN... 2vkhccasas cbeseanenssopsaunvgn’ 12,663 15,748 22,752 
MN Cee enna ones vadeseeces ioeeccceanesks 9,880 16,031 21,022 
os aicans nuvaccdwencasewaccunsasscbeze 13,066 46,887 164,738 
ee ci anos ceca dasacc cous edunccssbaanssasncd 20,030 41,473 133,156 
TI as cas cus toecn cy can admecnce ese Semen aaa 2,645 32,725 


We doubt if any group or groups of cities on the continent, or 
in the world, show a more rapid and substantial advance than the 
above. All the elements of natural advantages, climate and enter- 
prise combine to make them what they are and what they promise to 
be by the end of the present decade. 





BASIC STEEL ROYALTIES. 

The article elsewhere from the pen of Mr. Jacob Reese, patentee 
of the basic steel process, is very timely, in view of the announce- 
ment, this week, that the Steel Patents Company has finally fixed 
the royalty to be charged parties employing that process, The roy- 
alty, as fixed, is $1 per ton, and it will be interesting to observe the 
comments of Southern parties who have been awaiting with much 
anxiety the decision of the basic steel people on this important ques- 
tion. We hazard the guess that the announcement will be received 
with ill-concealed chagrin, not to say indignation, since it is not at 
all likely that any one will wantto go into the business on this 
basis. The North and West are not particularly interested in the 
basic process, having an abundant supply of Bessemer ores, and the 
opinion we herewith express, that the syndicate has overreached 
itself in its anxiety to realize on its investment, will possess at least 
the merit of disinterestedness. No one will object to the owners 
reimbursing themselves for their outlay, or even for exacting a small 
royalty, but to impose a tribute that virtually excludes third parties 
from participation in che benefits of this important invention is 
unpatriotic, unwise and unbusiness-like. Ever since 1881, the 
owners have done their utmost to shut off the adoption of this pro- 
cess, neither using it themselves nor allowing others to do so. Com- 
pelled at last to show their hand, they disclose a selfishness that 


cannot but react upon them and defeat the very object intended to 
be reached. 
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cargoes. The total aggregate frontage is 2,400 feet, with a 1,925-foot 
front devoted to the loading of vessels. Within this frontage, there are on 
the north side of the dock 88 pockets, and 74 on the opposite front, giving 
a total of 162 pockets, having a total capacity of 16,000 tons. The water 
adjoining is from 17 to 21 feet in depth, and the dock itself is about 47 
feet wide by abott 50 feet high. 

The No. 2 dock has a total length of 1,200 feet, and a total water 
front of 1,925 feet, of which 1,625 feet is devoted to pocket room, the 
north side having 600 feet front and 53 pockets, while the south front has 
1,025 feet provided with 88 pockets. The gross frontage for this side is 
1,200 feet, and for the north side 725 feet, making a total of 1,925 feet. 
The dock has 141 pockets, of 1,800 tons total capacity. This being the 
more recent dock, it is provided with larger pockets. It was constructed 
in 1885. 

Additions have been made to the docks each season, until they now 
reach the above figures : 

The slip between the docks is 1,200 feet by 125 feet wide, having 
water from 17 to over 21 feet deep. 

The total frontage devoted to the loading of vessels reaches 3,550 feet, 
with a total of 303 pockets, having an aggregate tonnage capacity of 
34,000 tons and a daily handling capacity of 10,000 tons. 

It is proposed to erect a third dock, south of the No. 1 structure, at 
some future time, placing the new one, or the No. 3 dock, some 200 feet 
away. It is to be constructed of iron and steel, and will increase the 
frontage devoted to the ore business some 2,100 feet, and the tonnage 
all of 20,000 tons, or probably 25,000 tons, which would then show for 
Two Harbors a frontage of 5,650 feet, and a tonnage capacity of 59,000 
tons. 

The present breakwater is 550 feet long and 1,275 feet from the end 
of dock No. 1 and 1,270 feet from the end of the proposed or No. 3 dock. 

There is also shown on the map a projected breakwater in line with 
the present one, from the opposite side of Agate Bay, which is to be 1,025 
feet long, leaving an entrance between them of 1,725 feet, which, with the 
550 feet of the present one and the distance of 120 feet thatit is away 
from shore, makes a total of 3,420 feet, the width of the bay at this point. 
The bay, when the proposed breakwater is completed, will include all of 
one square mile of area. The end of the proposed structure is 1,325 feet 
from the dock No. 1. 

Two general merchandise docks are maintained, one of 404 feet 
length and a second of 379 feet long, having between them a slip of 400 
feet long by 100 feet wide—the docks themselves being 50 feet wide. 
The west dock has a frontage of 735 feet and the east one, used as a coal 
dock since 1888, has a frontage 0! 475 feet, upon which there are employed 
three rotary hoists, in conjunction with hoppers overhead, which admit of 
loading direct to railroad cars or of conveying to the large storage space of 
125 feet by 425 feet. They can handle 800 tons of coal per day of ten 
hours with the three rotary hoists. The Duluth & Iron Range Railroad 
affords rail connections to the mines and to Duluth. 

The coal receipts for 1888 were 25,000 tons; in 1889, 30,000 tons, 
and to September 15, 1890, 34,000 tons, or a total of 89,000 tons since 
1888. The probable receipts for 1890 will reach 36,000 tons. The iron 
ore shipments have been as follows, viz.: 1884, 62,122 tons; 1885, 227,- 

75 tons; 1886, 307,948 tons; 1887, 394,910 tons; 1888, 452,110 tons, 
and in 1889, 826,813 tons, while the probable shipments for 1890 will 
reach goo,o00 tons. The elegant fleet of vessels of the Minnesota Steam- 
ship Co. have made a flattering record in carrying ore from this port, as 
will be seen from the following figures: The steamer Manola carried out 
18 loads—41,127 tons; Mariska, 16 loads—36,163 tons; Maruba, 8 
loads—19,264 tons; Matoa, 4 loads—g,792 tons; total of 106,346 tons up 
to September 1, 1890. 

This fleet will be increased by the addition of two new boats next 
season, and no doubt will be able to carry 350,000 tons to the lower lake 
ports. Mr. James Pickands, of Cleveland, is the Vice-President of the 
company, and to him, with Mr. J. Greatsinger, General Superin- 
tendent of the Duluth & Iron Range Railroad, we are much indebted for 
courtesies and valuable assistance in the compilation of this article. 





Two Harbors is at present without a lighthouse, but the ground 
therefor has already been selected, and, without a doubt, next season will 
find a lighthouse at this port. 





DULUTH AND WEST SUPERIOR. 

Duluth, the city of the Northwest which gained its first wide-spread 
reputation through the famous Con ,ressional speeca of Pioctor Knott, has 
since then had a most eventful career. Ushered into .e roll of Western 
towns along in the fifties, it; youth was of the placid orer and not unlike 
the early existence of many anoiler frontier towa. ‘The very foundations 
for the imaginations of its fi uiders to Luild upoa a 11 ations of future 
greatness were lavishly laid by 1ature. ‘Ihe geograp‘ica' ‘ocation of this 








thriving, soon-to-be Western metropolis, are remarkable in the combination 
of short distances by rail to the country tributary thereto with maritime 
advantages, which place it in the forefront of commercial factors, both now 
and respecting subsequent developments. 

Its harbor is unexcelled, both in ease of access and in its extent of 
anchorage and dock frontage. Minnesota Point forms a natural break- 
water that at once becomes the envy of less favored ports which have to 
depend upon artificial protection. A ship canal leads through the point, 
near its joining to the mainland, and close to the center of Duluth. The 
possible dockage frontage which could be placed at the disposal of the 
vessel interests exceeds that of any other port of the lake system of 
interior waterways. 

The great Northwest isdirectly tributary to it, hence it becomes a point 
of distribution to all the vast stretches of country between it and the 
Pacific. The radiating bands of steel extend in all directions and afford 
highways of communication commensurate with the great expectations 
centered upon this port. Here they meet and converge and are lost under 
the buoyancy of the waterways, which bring to her doors the trade of the 
nations, in fleets such as no other merchant marine can outdo. 

Man’s adaptability to working out existing problems of nature becomes, 
as it were, only another element in the continued race of development, 
being of a higher order, making subservient to his intelligence the resources 
of inanimate ¢erra firma. He now brings by human means the bowels of 
the earth from one locality to another to aid and co-operate in subjecting a 
refractory element, so as to bring about new orders of usefulness and vary 
the adaptability thereof. 


Duluth and its near neighbor, West Superior, have many interests in 
common; in fact, a prophecy of a distinguished writer, not long since 
uttered, embodied the thought that at no distant future a city of metropol- 
itan size would be a realized condition, and that most likely a common 
municipality would direct the affairs of such an amalgamation; and, fur- 
ther, such city, from the very nature of things, should be located at the 
head of the lakes. 

The derivation of the designation Duluth, undoubtedly, is from the 
name of an assistant to Father Hennepin, in 1682, who was known as 
Daniel Greylson Du Lhut, which name was easily modernized as Du-Luth. 
His deed of valor acquiring for him distinguished mention was the rescuing 
of Father Hennepin, as a prisoner, from the Sioux Indians, during their 
return from a passage down the St. Croix river. 

Superior, of course, has taken upon itself the beautiful name of the 
largest body of fresh water known. This name was undoubtedly derived 
from the elevation of this body of water above Lake Huron, hence a 
natural inference of superiority. This was most likely the reason for 
ascribing to it so proper a name, since the early travelers upon its shores 
and waters could not, at that distant time, have as clear a conception of 
the relative size of these inland lakes to each other. 

Our statistical data and any enlargements thereon will embody in sum 
totals the two as one. 

Referring to the bird’s-eye view, we notice the spaciousness of the 
harbor, as inclosed by Minnesota Point, as well as the additional area fur- 
nished by the Bay of St. Louis, and it is impossible to fail in seeing the 
immense dockage area that can be utilized between Minnesota Point and 
Rice’s Point. Rice’s Point, upon its eastern front, is well built up, but its 
western side is yet open to the establishment of docks for any increase of 
future business. The shore line of St. Louis Bay, upon the Minnesota 
side, is mostly open to improvement in the way of docks, etc., and, indeed, 
the other side of this bay, on the Wisconsin shore, can furnish an addi- 
tional area for maritime business. A considerable portion of this space is 
already utilized on either side of the railroad bridge connecting Duluth 
and West Superior. 

Here there is the shore line of Connor’s Point, on either side, which 
is available, as well as the front of Superior upon the Bay of Superior. 
Last, but not least, is the large front of Minnesota Point, facing on the 
bays of Duluth and Superior. 

A railway and street tunnel, constructed under the ship canal, would 
open the point to inter-communication with all the railroads entering 
Duluth or Superior. This plan would, of course, necessitate extensive 
dredging, but no more than is urgently needed for the perfecting of the 
harbor and dockage facilities to such an extent as to place the facilities of 
this port second to none in the world. 


The available frontage in the district described must reach upwards of 
25% miles. This distance may be approximated by giving to Duluth from 
the ship canal, including Rice’s Point, to Grassy Point, 9% miles, and, 
adding the six miles of Minnesota Point, would make 15% miles, 
Superior, from Grassy Point to the end of Minnesota Point, inclusive of 
Connor’s Point, has about 934 miles, showing a total of over 25 miles 
available for dockage purposes. Of this frontage, Duluth has already 





availed herself of five miles of her harbor front, while Superior has docks 
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in use along three miles of her water front, making a total of eight miles, | district. This movement will, no doubt, soon show the wisdom of the 


leaving over 17 miles for occupation. What pair of cities can show an 


equal ? 

Pertinent to the harbor and dockage facilities is the appended quota- 
tion of Harbor-Master Miller, of Duluth, from the Cleveland Leader, of 
October 16: ‘‘About November 1 there will be a channel fit for loaded 
vessels between Duluth and Superior harbors, along the east side of Rice’s | 
Point. We already have three dredges at work, and at least one more will 
be started there. While the channel will be deep enough, it will be 
narrow, and it would be well for vessels to use it as little as possible this 
year. Next Spring, before boats arrive from below, it will have been 
widened by dredges and will have been scoured by the currents. Do you 
realize that the entire harbor, the whole bay, is being gradually deepened by 
scourings? It is a fact, and tugs can nowrun in perfect safety where a 
few years ago there was only three or four feet of water. The time will 


come when the entire bay will be deep enough for an anchorage.” 
An idea may be gained from the following general data of the recent 
heavy business transactions: In 1887, 374,659 barrels of flour were 








ACOal OOcK ar 
w SuPcRIOR 








projectors in handsome returns. Fifty of these ovens are now in use and 
they will soon duplicate the present plant. 

No. 1o—The Ohio Coal Co. operate this dock. They also operate 
the coal dock upon the Wisconsin Central general merchandise pier, at 
Ashland, Wis. 

No. 1s:—The Silver Creek & Morris Coal Co. operate the last coal 
dock on the Wisconsin side, in the direction toward Grassy Point, on the 
opposite side of the Bay of St. Louis. This is, nominally, the Philadel- 
phia & Reading Co.’s receiving dock, the offices of which are in St. Paul 
and Chicago. Mr. Geo. Connery is Superintendent. 

The vessel arrivals and clearances for 1888 were 2,200, with a tonnage 
of 1,943,236 tons; and for 1889, the tonnage of the vessel business 
reached 2,452,000, and the arrivals and clearances rose to 2,556. 

Duluth also has a dry dock and Superior a ship-yard, where Capt. 
McDougall’s new boats are built. The industries of this port are varied, 
manufacturing of all descriptions being carried on. The Duluth & 


| Winnepeg Railroad project will, no doubt, promote the erection of ore 
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BIRO’S-EYK VIHW OF DULUTH AND SUPERIOR HARBORS. 


shipped, and two years hence, the flour shipments were 469,100 barrels. 
The total elevator capacity is over 20,000,000 bushels. 
The coal receipts per year since 1878 are appended : 





Year. Tons. Year. 

III ainesevandicovedccudiisigpeceatipbishens incotuatbianbansne 31,000 | Nliiendssaedvsasanchsaanihsbassénabcolinbivasrcintccvessas 

i chdddetetpeheetninn abeinn onenapiininiiaianemarbalie 163.000 | 1887......... 

nied stisnnndadksed@assanuns sabasdaackminesesCeriooeae 260,000 | 1888............ : 

Rae hh Se Seatac cea tl a eT ae PE” SRN FL IEE IR AIRE CI ENE Re 1,045,000 
I duddeutGancunlecheesegeecakh socks bednahadineseeaanssouane SAMs ESI COI DEG en ncchacancacpusedscacctonorenstbesnnns 1,500,009 


The numbers on the bird’s-eye view are representative of the location 
of the various coal docks with respect to each other. | 

No. 1—Is the largest dock of the Noythwestern Fuel Co., of which | 
Mr. A. C. Jones is Vice-President. 

No. 2—Is a retail dock known as the ‘‘Sargent” dock. It is operated 
by the Ohio Coal Co. 

No. 3—Is the first dock on Rice’s Point, and is under the proprietor- 
ship of the Northwestern Fuel Co. 


| 

No. 4—Is the Ohio Coal Co.’s plant, of which Mr. B. D. Smith, Jr, is | 
agent. | 

No. 5—Is the dock of the Pioneer Fuel Co., Mr. Geo. E. Welles | 
being the President of the company. This company also operates a coal | 
dock of about the same size at Gladstone, Mich. The Gladstone dock is | 
also of about the same capacity. From these docks they supply Minneap- | 
olis and St. Paul and the country tributary thereto. The general offices of | 
this company are at Minneapolis. . 

No. 6—Is the only coal dock on Connor’s Point. It is owned by the 
St. Paul & Pacific Coal Co., of which Mr. A. Pugh is General Man 
ager. 

Nos. 7 and 8.—These two docks belong tothe Northwestern Fuel Co., 
both comprising their West Superior facilities. 

No. 9—The Lehigh Coal & Iron Co. operate this dock. Mr. C. P. 
White is their efficient Superintendent. This company are the first to start 
coke ovens to reduce coal to coke here, instead of doing so in the coal 





docks, as soon as the line is completed to the iron range in Itaska county. 
The government expenditures for this port for 1889 on the Duluth side 


_ were $67,473.65, and upon the Superior side $42,653, or a total of $110,- 
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Superior proper was settled in 1853, the plat thereof being made in 
the next year. There were three different town site companies in the field, 
taking in Superior, Superior City and Middletown. Superior was what at 
present is known as Old Superior, Middletown being connected with it 
under this designation. Superior City is now Central Park Station. These 
old town sites, including what is now known as West Superior and Con- 
nor’s Point, now comprise the City of Superior, Wis., incorporated in 
April, 1889. The St. Louis River is contracted to about 600 feet, between 
Rice’s Point, projecting out from Duluth, and Connor’s Point, extending 
into the channel from the Wisconsin shore. This point contains a large 
number of flour and planing mills, as well as the extensive coal docks of 
the St. Paul & Pacific Coal Co., several school houses and a popujation of 
some 1,500 people. 
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West Superior was platted five years ago. The site was anything but | came over the bay from La Pointe with the determination of finding a town 
an inviting one, and presented an interminable mass of debris of the | site. A large number of people from La Pointe visited the new town site, 
remains of the prowess of the native forests years previous, but laid low | upon invitation of Capt. Moses Easterbrook, of the steamer ‘‘ Sam Ward,” 
by devastating fires, etc. From appearances, the whole front almost defied | on September 7, 1854. This steamer undoubtedly was the first one to land 
penetration, looking more like a huge swamp or marsh, with little to attract | at the newly-formed town. The naming of the place was left to Mr. 
the location of a pushing young city. Now this self-same waste is made to | Martin Beaser, who, being an ardent admirer of Henry Clay, named it in 
blossom as the rose. The land has been drained; a perfect network of | honor of Clay’s homestead. The postoffice name, however, until July 30, 
railroad tracks stretches out in all directions; huge grain elevators, half a | 1860, was ‘‘ Whittlesey,” and subsequently was changed to Ashland. The 
dozen in number, tower over the surroundings with sentinel stateliness, and | town was platted in December of 1856. 
the remnants of the five or six-years-ago waste are seen in unreached spots, The first dock was built by Martin Beaser, in 1855, but was carried 
where the dense undergrowth yet maintains itself, an evidence of past | away. The imports of 1854 amounted to $981; in 1855, to $4,256. 
supremacy. Where the marsh of a half decade ago existed, now immense | Four subsequent docks were built out of cribbing, but did not withstand 
coal docks extend into the Bay of St. Louis. The largest fleets of lake | the ice. 
vessels hail from adjacent docks. What yesterday was a forest primeval is 
to-day a projected metropolitan city of tremendous growth, in the few 
years since its inception. 





During 1856-7 many persons came, through anticipations of early rail- 
road connections and the possible development of the adjacent mineral 
deposits. There came a lull in the influx, and the years ’58-9 were, indeed, 

In 1886 the first influx came, and in less than four years six large coal | dark ones. For some subsequent years Martin Roehm and wife were the 
docks and as many large elevators have been built, these docks alone hav- | only inhabitants of the place, the exodous having added to the population 
ing an annual handling capacity of over one and three-quarter million tons | of La Pointe, Bayfield and Ontonagon. In 1871 the tide again raised, and 
of fuel—the greater part of the business of this port. many old settlers returned. Eighteen hundred and seventy-two marks the 

The following railroads center here or have connections with Superior | commencement of work by the Wisconsin CentralR.R. The rapid influx 
and Duluth: Great Northern R’y Co., Northern Pacific, St. Paul & | and the consequent reconstruction of Ashland during this year were very 
Duluth, Chicago & St. Paul, Minneapolis & Omaha, Duluth & Iron | marked; the improvements in the town alone amounted to $244,800. 




















































































































Range. Inter-communication between the different roads is effected through The construction of the Wisconsin Central road was commenced in 
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= THE MILWAUKEPS, LAKE SHORE & WESTERN ORE DOCKS. THE WISCONSIN CENTRAL ORE Dock. 

GENERAL VIEW OF THE ASHLAND, WIS., ORE DOCKS. 

—_ the Terminal Co.’s tracks. Superior has equal access to the lake, as has | 1872. In 1873 the road was completed from Ashland to Penoka. The 
6 Duluth, by a natural channel between the end of Minnesota Point and the | project was not entirely consummated until June 2, 1877. The first dock 
. Wisconsin mainland. in New Ashland was constructed by S. S. Vaughn, in 1872, which extended 

es I find myself very much indebted to the superintendents and repre- | into the bay 1,000 feet. In 1881 about 250 feet of this structure was ° 

‘Sita sentatives of the different docks for their valuable co-operation in making | destroyed. 

wasn it possible to gather these interesting data. The Wisconsin Central general merchandise railroad dock was built in 

i400 1873, and extends into the bay 1,500 feet, the cost thereof being about 

elt tas $30,000. The Wisconsin Central ore dock has a length of 1,454 feet; the 

oe ASHLAND. approach thereto is 1,600 feet, making a total length of the trestle of 

This Lake Superior port is located upon the kindly disposed shores of | 3,054 feet. The height of the dock is 46 feet, and it is 38 feet wide. It 
de in Chequamegon Bay, which forms a land-locked harbor of sufficient depth | contains 2 34 pockets, 117 on each side; each pocket will hold 125 tons, 
field, to accommodate the lake vessels plying between this port and those of the | giving a total storage capacity of 28,000 tons; and the dock can handle 








lower lakes. 10,000 tons daily. The total frontage for loading purposes is 2,908 feet. 

The early history of this vicinity is replete with stirring incidents in | The company use 1,750 ore cars for hauling ore from the mines to 
connection with the courageous explorations of the early missionary | the dock; these cars have an ore capacity of 22 tons each, and are 
pioneers, such as Allouez and Father Marquette. These intrepid explorers | equipped with air brakes and the Jenny patent coupler. The train usually 
planted a mission on Madeline Island, one of the Apostle group, at the | consists of 30 cars, and the longest haul from the mines is 60 miles and 
mouth of Chequamegon Bay. ‘The mission was located near the present | the nearest 44. The dock was built during the Winter of 1886-7. The 
hamlet of La Point, which is the oldest settlement in Northern Wisconsin, | first shipment was made in July, 1887. This year’s business in shipments 
having its inception early in the seventeenth century. was 209,308 tons; for 1888, 372,091; 1889, 573,969; 1890, to October 1, 

The first cabin in what is now within the bounds of Ashland was | 803,048 tons, and they will probably get out 100,000 more this year. The 
erected July 5, 1854, by George Kilbourn and Asaph Whittlesey, who | water adjacent to the dock is 20 feet; a channel 100 feet wide exists on 
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each side of the dock. Mr. J Ww. Coria is the General Agent of the Wis- 
consin Central road, and Mr. E. J. Glavin is his assistant. 

The mines shipping . this dock are the Ashland, Colby, Section 
33, Palms, Superior and Germania. The 
longest haul is from Bessemer and the shortest from Hoyt. ‘The dock has 
an effectual frontage of 2,908 feet. The Iron Range was opened in 1885. 
Their present facilities will, undoubtedly, soon be materially enlarged. 
The Milwaukee, Lake Shore & Western Railroad has two ore docks 
located to the east of the Wisconsin Central duck. ‘The docks are set forth 
in the tabulated list appended : 


Montreal, Aurora, Iron Belt, 























Dock No. "| Dock No.2.| Total. 

———_ - — \i~7~=-—— = —_— 
Length of dock devoted to loading, in feet.. 1,420 | 14090. | 2,840 
Length of approach ae | 600 | 1,200 
Total length................. eftinnhe piphduebonsinesesanee send 2,020 =| 2,020 | 4,040 
. | ras RIES SRE TES FL es so. | 06 
Total frontdge devoted to. loading. odieas pre npaneecenescmmnienltNlaian Ta 2,840 =| 2,840 5,680 
NS PAU CG Uh sie ecinonestooveabinsge Gecinbuenedeasicanee !obdtes Sksentebaunsdecdas ~ 39 44 *41.5 
Wiumber Of pockets............-ccccccscsscersssrese soe soccsereesenseeses seosecs 234 234 | 468 
Tonnage capacity per pocket dieses chide baulahheenineinisbeaddixecudavavenwst 85 130 “107 5 
ee SOUND CONROE S05 TINIE oo. scan sonenseuvestnonenscéebbsarcecosnsesas 20,000 | 30,000 50,000 
NR a ee ee | 6,000 | 9,000 15,000 





* Average. 
This road was the first to ship the products from the Gogebic mines, 
at Ashland. Their yearly shipments have been: 





megon hotel. Mr. Geo. W. Miers is Superintendent, while Mr. T. F. 
McCarty manages the business of the Columbus & Hocking Coal & Iron 
Co. Both of these docks were opened in 1887. I am much indebted to 
the superintendents of the coal and ore interests for their hearty co-opera- 
tion and assistance in gathering the data for this article. 


MARQUETTE. 

The early history of Marquette is contemporaneous with the carrying 
out the Government. surveys of the upper peninsula, and indeed, the last 
half century is the time in which the country as well as the city of Mar- 
quette, have received the kindly touch of civilization. 

In 1852, when the first railroad in the upper peninsula was projected 
through the then wilderness of Marquette county, from Iron Bay to Michi- 
gamme, there were only a few houses to mark the present site of Mar- 
quette, these pioneers having embarked from Mackinac in April, of 1849, 


| and traveled by boat up the Sault river, and thence again by boat from the 


Tons Tons. 
iiciccwenrese +s csesrsrnpennchseneveccbeonsccnssnccsscopecsannge ESO, OOD | Ries sccone scsencosssvsccovenespstwsesestens, sucepsassscceese OOO 
ENED ccunsencecccscene scossccccce ncoces coccnusunccoosecoccouste 4 gg SPE eee ons ohenbemmenvenss ose --910,c00 | 
BNET vi aestinecncne cvecossebesases seagnecst cnemasee csvecscceens OOD § TOGO. wconnccenaccseesnntoccesssecs seenensocooccessceces acess GO, COO | 





* To October 1. 

The Milwaukee, Lake Shore & Western Railroad operates the docks, 
having Mr. M. Schrank as Agent, and Mr. C. H. Hartley as Superintend- 
ent. The road use in their ore business 1,200 cars, of 22 tons capacity 
each. 
28 cars. The longest haul is 55 miles, from Wakefield, Mich., and the 
shortest, from Hurley, Wis., 45 miles. The docks were opened in 1885. 


There are at present the following mines shipping their ore over these | 


— 


7 


Sault to Iron Bay. The place was first named Worcester, in honor of the 
native place of Mr. Harlow, one of the first settlers. 

In the words of Peter White, one of the first settlers of Marquette, ‘‘a 
few houses, a stumpy road, winding along the lake shore ; 
burned up after impoverishing its first owners; a trail westward, just pass- 
able for wagons, leading to another forge (still more unfortunate in that it 
did not burn up),and to the undeveloped iron hills beyond; a few hundred 
people, uncertain of the future—these were all there was of Marquette in 


a forge, which 


1851-52.” 


What changes have taken place in the intervening years! What 


| was then a primitive frontier town is now a thriving city, which very fit- 


Their cars are equipped with air brakes and their trains consist of | 


tingly, in its own name, perpetuates the memory of the early missionary 
and explorer, Father Marquette, who spent his life in the interest of the 


| upper peninsula. 


The first railroad was completed in 1858, to Michigamme, tapping 
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GENERAL VIEW OF MARQUAT1E 


Federal, Ruby, Mt. 
Cary, 


docks, viz.: The Sunday Lake, Brotherton, Anvil, 
Hope, Pabst, Aurora, Norrie, East Norrie, Germania, Windsor, 
Superior, Odanah and Father Hennepin. 

The total frontage of this port devoted to the loading of vessels with 
ore reaches 8,588 feet, while the provisions of pockets in numbers is 702, 
and the aggregate storage capacity reaches 78,000 tons; the daily handling 
capacity is represented by 25,000 tons. About thirty mining properties 
are served and the amounts of ore handled are constantly increasing. 
The aggregate shipments to October 14, 1890, were 1,818,063 tons, while 
for 1889 1,500,000 tons were shipped- The large ore docks represent of 
themselves upward of a million dollars investment each, and demanding 
Over 5,000,000 feet of lumber for each one in their construction. 

The Wisconsin Central general merchandise dock is also used asa 
coal dock, which is operated by the Ohio Coal Co., and the Columbus & 
Hocking Coal & Iron Co. operate a coal dock adjacent to the Lake Shore 
ore dock. These two constitute the coal handling facilities of Ashland, 
yet by their docks over 200,000 tons of coal were handled in 1889. 
Their characteristics are embodied in tabulated form: 




















C. & H. Coal 

Ohio Coal Co.| & Iron Co. Total. 
EMIS 5 cacconagenchasbesscuchstlthouas tuasesasevesbisdactonavensuakiy feet 700 610 1,310 
EEN ER a aera & " 309 250 275 (ave. 
Number of derricks 4 5 9 
Storage capacity................ 75,000 50,070 125,000 
Daily unloading capacity... 1,200 1,200 2,400 
Annual handliag capacity... icenas stespesdipdansesnesee , 12.500 159,000 275,000 
Daily Ranesipynes vt to cars 1,009 600 to 700 766 (ave.) 
Receipts, 1887... eove-0 *25,009 36,900 cecccecesrcece 
1888..... coe 50,000 TGOD _—| ceccece cavencce 
” 1889 . sniiiaddé cakes sgdnaetounennia a *30,009 oe ore 

sai 5 RRS Bee a eae *,00,000 * 135,000 








*Kstimated. 
The Ohio coal dock is at the foot of Ellis street, near the Chequa- 


| tended favors of Mr. W. F. 


| 








HAKDOR. 


the important iron interests intervening. The Elys, of Cleveland, associated 
with them two Boston capitalists, and constructed the road, at an outlay of 
$1,500,000 for the forty miles of track. 
**Tron Mountain,” en changed in the fol- 
lowing order: The Bay De Noquet & Marquette, the Marquette & Onto- 
nagon, the Marquette, Houghton & Ontonagon, and lastly to the Duluth, 
South Shore & Atlantic, which road operates the coal and ore docks of 
Marquette. 


The road was first known as the 
the name having successively be 


I was greatly assisted in the compilation of these data by the many ex- 
Fitch, the efficient General Manager. ‘The 
first shipments of ore were made in 1856, and from that time to the expira- 


tion of the first decade of the ore traffic, there were shipped 1,315,665 


tons, and in the succeeding ten years the total reached 7,253,012 tons, and 
from 1876 to 1886, 8,109,349 tons; and for the last four seasons the trans- 
shipment to vessels have been, for 1887, 449,796; 1888, 991,141; 1889, 
1,520,886 tons, and 1890 shipments to October were 
those of October and November will swell the annual output to over 1,- 


1,091,517 tons; and 


500,000 for 18go0, or near to 5,000,000 tons for the last four seasons. The 
first decade of operation shows an average output of 131,566.5 
year, the second following with 725,301.2 tons asa yearly average, and 
the third leads the first by over 600,000 tons, showing an aVerage yearly 
shipment of 810,934.9 tons. And yet the last four seasons outrun the 
average per year for the last ten years preceding 424,300 tons. 
comparisons it is evident that the ore business is destined to grow ina 
much larger ratio in subsequent transactions than it has ever attained in 
the past. 


tons per 


From these 


The fact, however astounding, yet remains, that all this remarkable 
development has been reached in three score and four vears. 
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Herewith is appended a table showing the shipments from Marquette 
per year since 1867: 
1856 tO 1866 incluSiVe.........ccccscre-cceeesees 1,315,665 
1867 * 466,076 


507,813 
633,238 





£61,743 
552,127 


The capacities of the ore and coal docks, and interesting data in con- 
nection therewith, are graphically set forth in the following table : 


































Ore Docks. No.1 No. 2 No. 3 No. 4 
Length of dock devoted to !oading.........0.-: 1,758 660 1,238 1,238 
LOR Gt OF BOCK QPPIOBCR.....cccrscoccccsvorcesorrsoversecee 247| 260 310 382 
paises Settinsaices in cubienich ociiaaedes~caioncwtie 45 36 39 47 
Width OF Cock <..... 40.0. ccess0. 000 40 40 5! 32 
Number of pockets............00 270 gI 21 200 
Frontage of dock for loading.... 39516 1,320 2,476 2,476 
Capacity of pockets, each (ave.)............... 100 40| 65) 145 
Total capacity of dock im pocketS........ccccesseresesesesees - 27,C00 3,640] 13,845) 29,000 
Daily loading capacity of dock........ ; ew 8,0c0 1,50} 4,600 7,000 
SETETIGERE TAR TESAMIT CRI CISG oi srndigasbcdns cesccs nacecccethinedesven ~ 1,000,000 200,000 700,000, 1,000,0c0 

















Coal Docks. | No. 1 | No. 2 

| 
re OE TRG ois dssccdh cane nds Paticdc vd vedas dteeaiine Pvc dint de deeb Uaiaapanees feet 1,800 6co 
Width of docks.......... ~— 60 
Nem? Of GETTICES in. .c0.sssescsesecsesienceeiss as 
Dai'y handling capactity, unloading........... 500 
Daily handling capacity, loading on cars 5c0 
Annual handling capacity...............-cesecseees 10,000 
Storage capacity on dock..................... | 





Storage capacity on trestles 





The total length of the four ore docks, which is devoted to the loading 


of vessels, reaches 4,894 feet, which have a frontage on either side. The | 


total frontage of the ore docks of this port is 9,788 feet; the combined 
length of the approaches is 1,199 feet, which, added to the total length, 
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or No. 4 dock, a total frontage of 9,788 feet and a storage capacity of 
73,485 tons is reached, giving about 95 tons per pocket. 

The railroad was first built to Ishpheming, in the year 1857, and was 
known as the Iron Mountain road. In 1883 it was extended to Houghton, 
and in 1888 its western terminals reached Duluth; in 1887 the eastern end 
reached Sault Ste. Marie, the line having been built from the ‘‘ Soo” 
junction. From Marquette to St. Ignace the road was opened in 1882, 
and was first known as the Detroit, Mackinac & Marquette Railroad. 
The extension to Houghton was named the Marquette, Houghton & 
Ontonagon Railroad, while upon the completion of the line from the 
‘*Soo” to Duluth—opening up an international artery of commercial com- 
munication—in 1888, it has since been known as the Duluth, South Shore 
& Atlantic, giving to its patrons a panoramic presentation of Lake Superior 
scenery, such as is not approached by any line traversing the Northern lake 
region, and combining with its diversified and beautiful scenery a handling 
capacity for the transportation of vast quantities of ore from the mines 
which, undoubtedly, is second to none in all the iron ore region. The 
road has in the ore traffic about 3,500 cars, 3,000 holding an average 
load of seven tons per car, and 500 of 20 tons each; and its trains tothe 
mines usually consist of some 65 small or 26 large cars, while the return 
trip is made with a train of a like number of cars. The longest haul is 
from Michigamme, a distance of 40 miles, while the shortest is from 
Negaunee, a distance of 11 miles. The ore docks are under the manage- 
ment of Mr. H. B. Bell. The erection of the new ore dock evidences a 
growing traffic from the iron ranges and a thoroughly energetic spirit, in 
which this company adapts itself to the increasing output year by year. 


‘*THE SOO.” 


Sault Ste. Marie was the early home of the hardy and intrepid frontiers- 
man and his abode during the many incursions along the river St. Mary’s 
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THE PRESENT LocK 





THE Lock Now BUILDING—WHEN COMPLETED. 


THE “Sod” LOCKS 


amounts to over one mile of dock structures, the average eight of which 
is 41.75 feet above the water. They represent a combined width of 163 
feet, being an average of 40.75 feet. The total number of ore-holding 
pockets reaehes 774, having an average capacity of 94.87 tons and an 
aggregate storage capacity in the pockets of 73,485 tons. ‘The entire 
plant for handling ore in transshipments to vessels has a daily handling 
capacity of 21,100 tons and an annual handling capacity 2,900,000 tons. 
The depth of water adjoining the docks is ample for all lake craft. 

The coal docks are known as the Spear dock, or coal dock No. 1, 
which is operated by F. B. Spear, and is located between ore docks Nos. 1 
and 2; while No. 2, known as Pickands & Co.’s dock, operated by the D. 
S. S. & A. R’y Co., is located between ore docks Nos. 3 and 4. 

These extensive ore handling facilities at Marquette consist of three 
old and one new dock just built in 1889-90, which is known as the No. 4 
dock. Dock No. 1 was first operated in 1884, and at that time consisted of 
2,318 feet frontage, having 170 pockets of go tons each, thus giving a 
storage capacity, in pockets, of 14,600 tons. ‘The first year’s shipments of 
dock No. 1 were 301,991 tons. In the year 1865 dock No. 2 was erected, 
and in 1869 No. 3 was also placed in operation, which, including the last 


in quest of a hunter’s livelihood. The early history of this vicinity is full 
of interesting incidents and replete with attainments of daring and deeds 
of heroism. The legends of these early days are essentially Indian in 
their composition. ri 

The forefront of civilization in its westward march toward the Occi- 
dental sun was of a penetrative character. Dense forests, Winter’s 
abounding snows, nature’s van guards of animal inhabitation, and the 
ever present red man were no -obstacle. The forests yielded their 
growths of ages to make the new habitations tenable and afforded protec- 
tion against the inanimate as well as the animate elements of nature. The 
prevalent snows afforded the first means of primitive transportation by 
land, and the attendant cold made subservient to the sturdy woodman the 
streams whose waters were not too much agitated by rapids, etc., while 
the animal kingdom paid tribute to the keen aim of the hunter to supply 
his larder. 

Undoubtedly the early establishing of a mission at this place, in 1641, 
by Peres Isaac Joques and Raymbault, was among the first steps toward the 
founding of the place by them called ‘‘ Sault de Ste. Marie.” Thus, two 
and one-half centuries ago, the intrepid and courageous missionary planted 
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the first seeds of civilization. Early explorations in radiating directions 
were pressed with vigor by the French and subsequent British traders. 

The waterways for transportation were employed by other than 
birchen barques in 1770, when the first largé sail boat was seen in Lake 
Superior. It was built by Alex Henry, at Point-aux-Puis, some 12 miles 
above the Sault rapids. 

Four commercial bodies transacted business on Lake Superior in 
1829, having the vessels Discovery, Otter, Mink and Recovery in the 
employ of the American, British, Northwestern and Hudson Bay fur 
companies. 

The Discovery was lost in an attempt to run the rapids, and the 
Invincible was wrecked at White Fish Point in 1823. - The Recovery lay 
hidden in the vicinity of Isle Royal during the war of 1812, and in 1829 
she was safely run down the rapids and sold to Merwin & Giddings, of 
Cleveland. The John Jacob Astor, named after the renowned fur mer- 
chant of these days, was built in 1835, by Capt. G. W. Jones, and was in 
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The whole of the upper peninsula of Michigan was a wilderness up 
to 1845, and all the remarkable developments which to-day are looked upon 
with the very matter-of-fact ‘‘ been so ever since we know” sort of reason- 
ing, have been made in the last 45 years. How remarkable! The very 
rapidity of modern achievement seems to instill in the participants a 
spirit of enterprise which accomplishes great results in increasingly 
large ratio. The large iron ore deposits in the upper peninsula, 
which have built up such a magnificent lake marine, were first discovered 
by government surveyors. To Mr. Burt and Dr. Houghton, State Geol- 
ogist, undoubtedly belong the distinction of locating iron ore in Marquette 
county, in 1844, and on September roth, 1844, William A. Burt secured a 


| specimen of ore from the location that is now known as the Jackson iron 


mine. Gradually the activities in the upper lake region were felt in the 

transhipment at the ‘‘Soo” of such commodities as the commercial attain- 
ments of the day demanded, being reloaded upon the lower lake vessels. 

Under this order of things the first railway in the upper peninsula was 

projected, from Marquette to Michigamme, directly through 

the iron region, in the year 1852, by Heman B. Ely, Samuel 

P. Ely, George H. Ely, John F. Ely and Hervey Ely. In 1856, 

Boston capitalists associated with the Elys, and two years later 

the road was an accomplished fact, having been constructed at 


/ aHy » . 
Ry "ORE aPi0S a cost of about $1,500,000, with a total length of some 40 
Va Se, He WY / ; ‘ . x s 
MAP OA nea Af miles. The date referring to the construction of this road is 
ts SRE ALAWAOIA ° - . ‘ ° 
OF THE y up poet _ ~ ed here inserted with the hope of showing the industrial awaken- 
HAY LAKE yf YY, ing that dawned with the fifties. 
ENAN REL Yj, f ie The vessels constituting the Lake Superior fleet prior to 
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charge of Capt. C. C. Stannard. In September of her first trip, Stannard 
rock was discovered by her crew and named in honor of her master. 

These early vessels upon the upper lake, the Superior—the greater of 
the inland bodies of fresh water—were, of course, constructed upon its 
shores or upon the banks of some tributary bay or stream. 

This marine activity of a pioneer order ere long began to open new 
avenues of trade, making accessible remoter points and bringing into the 
hands of the projectors reward for the arduous toil incident to the master- 
ing of their small sized craft upon the large lake forming the water high- 
way of the time. How bountifully the hand of nature supplies the needs 
and becomes the servant of a higher creation. 

In the primitive state of our Western civilization, a new era dawned 
when the hardy pioneer hazarded his all to develop a land which, in its 
due time, should ‘‘blossom as the rose,” and its waters sparkle with the 





brilliancy of modern settings of commercial gems upon its bosom, 


the opening of the Sault canal were: five schooners, of 40 
tons each; one of 50 tons; three of 70 tons and one of 180 
tons; the propeller Independence and steamer Julia Palmer, 
of 280 tons each. The steamer Independence was the first 
steamer brought over the Sault portage on ‘‘ ways.” The first 
formal announcement by governmental authority, respecting a 
ship canal to circumvent the rapids at Sault Ste. Marie, was 
embodied in Governor Mason’s message to the Michigan Leg- 
islature in 1837, urging its immediate construction and setting 
forth quite extensively its great importance. On March a2ist, 
1837, an act was approved by the Governor, authorizing a 
survey to be made and an estimate submitted of the cost of 
construction. Twenty-five thousand dollars were appropriated. 

The report embodied plans for a canal of two locks, the 
canal being 75 feet wide and ten feet deep, the locks having a 
depth of ten feet and a width of 32 feet and length of roo feet, 
the estimated cost being $112,544. The plan was laid before 
the Legislature and an additional appropriation of $25,000 
made to be applied to the construction work. 

The work was actually commenced in May, 1839, but, 
through a conflict between the State and United States authori- 
ties, was abandoned, after $1,876.56 were expended in con- 
struction. On March 3oth, 1840, the State Legislature 
adopted a memorial to Congress, setting forth the importance 
of the speedy construction of the canal. The memorial was 
presented before Congress, but was defeated. Among its op- 
ponents was Henry Clay, who, in a speech against the measure, 
referred to it ‘‘asa work beyond the remotest settlement in 
the United States.”” Should the renowned statesman see the 
present attainments, fostered by the wise provision of canal 
connection between Lakes Superior and Huron, the trite saying 
of Bishop Berkeley, ‘‘ Westward the star,” etc., could not but 
convince him that this saying has found a profound realization 
in the stirring events of the last quarter century. 

The canal matter rested until January 24, 1843, when the 
Legislature again presented the matter before Congress, but failed 
in securing any direct money support, though Congress gave its 
sanction to the disposition of 750,0co acres of land to raise the necessary 
funds to complete the project. After 16 years of labor, the project finally 
began to assume définite shape. The canal was to be completed in two 
years, the contract being let on April 5, 1853. The length of the locks in 
the contract plans was to be 250 feet, but, at the urgent request of vessel- 
men, the length was increased 100 feet, making their size as follows : 

The plans contemplated two consecutive locks 350 feet long, 70 feet 
wide, with 12 feet of water; the depth was, however, increased to 13 feet. 
The width of the canal was planned at 100 feet, and the estimate, cover- 
ing the cost of construction, was $557,739. 

On August 25, 1853, the original contract was transferred to the St. 
Mary’s Falls Ship Canal Co., a company composed of New York capital- 
ists, incorporated by an act of the New York Legislature on April 12, 
1853, Erastus Corning being the President of the Canal Co. 

The ground for the construction work was broken by Mr. Chas. T. 
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Harvey, Superintendent, on June 4, 1853. On the 21st of May, two 
years later, the work was completed, the actual cost having been $999, 802. 46. 
The gross receipts of the canal in 1855 were $4,374.66, upon a ton- 
nage of 106,296. The locks closed for the season on November 23. Two 
decades later the receipts rose to $41,199.04, and the tonnage to 1,259,- 
ss 3-53, the canal for this year (1875) opening May 12, and closing Decem- 
er 2. 

Superintendent Geo. W. Brown, in his report of 1864, with a great 
deal of foresight, recommended the early enlargement of the canal facil- 
ities. In 1869 an effort was made to interest Congress in the project of 
enlarging the canal, but the efforts at the time were fruitless. 

In July, of 1870, Congress appropriated $150,000 for the improvements 
sought for. Gen. O. M. Poe, by direction of the Secretary of War, 
reported favorably upon the improvements, and claimed the demands of 
commerce warranted the construction of an entire new set of locks. The 
plans were for two locks, but, after consultations, etc., a deep single left 
lock was decided upon. The first contract was let on October 20, 1870, 
and eight subsequent contracts were let before the work was entirely com- 
pleted. This lock is 515 feet long, 80 feet in the chamber and 60 feet at 
the gates. From the bottom of the lock to the top of the coping is 39% 
feet. At anormal height of water there are 16 feet above the miter sill. 
The lock will hold 9,988,000 gallons of water; fully $2,000,000 have been 
expended upon the structure. The work was completed in 1879. 


The present lock has been in use a decade, and even now astill 
larger work is under progress—the removal of the 1855 lock and the 
replacing thereof by a structure 800 feet long and 100 feet wide, with a 
depth of 21 feet above the miter sill. This work was commenced during 
1889, and about one-half the excavation has already been made. 


The recent appropriations by Congress makes possible the letting of 
one contract for the entire work, thus facilitating the early completion 
thereof. The commercial importance of this water highway is so well 
known that a repetition of facts pertaining thereto would at this time not 
add to the evidence, if any is needed, to set forth the claims for earnest 
attention on the part of Congress to this highway of the people. A few 
years more will be needed to complete the structure. In conjunction with 
this national improvement, the perfecting of the new Hay Lake channel is 
of comparative importance, in that when completed it will save fully eleven 
miles from Detour to the ‘‘Soo.” Instead of taking the East Neebish 
rapids as vessels come from Mud Lake, going up, and passing around 
Sugar Island, through Lake George and Little Lake George, the island is 
left to the right and the passage leads through the Middle Neebish rapids, 
and thence into Hay Lake, in a comparatively straight line from the little 
rapids at the head of Sugar Island. Besides being a saving of eleven 
miles in distance, the entire course is in United States territory. This 
work has progressed considerably. The greater part of the work of cut- 
ting a channel through the middle Neebish has already been attained. 
But there yet remains a large amount of work in effecting a navigable 
channel through the little rapids and the removal of a small island at 
about this point. Undoubtedly, the entire contract for the completion of 
the new lock will be let the coming Winter, so that work may be com- 
menced in the early Spring. 

The general view of the locks, both the present one and the one 
under construction, I was able to make from data, etc., and a photograph, 
which I was opportunely enabled to take from the bow of the Minnesota 
Steamship Co.’s steamer, Mariska, as she lay below the lock preparatory 
to being locked through. I find myself much indebted to the Assistant 
Superintendent of the canal for many favors extended, as well as the 
Minnesota Steamship Co. for many courtesies. 

The present appropriations stand, $900,000 for the lock, and $400,000 
to the credit of Hay Lake channel, to make a 20-foot channel. 

The Sault river should be so lighted that passages could be made at 
night, and, as a point in favor of a plan embodying this feature, it may be 
said that the Suez Canal, being a straight passage, without lighting, 41 per 
cent. of the vessels passed during the night, and when properly lighted 
the passages increased to 71 per cent. The commercial comparisons of 
the Suez Canal with the Sault Ste. Marie locks are decidedly to the disad- 
vantage of the oriental enterprise, however renowned it has become. 
Since the Hay Lake channel is to be 20 feet in depth, it would be to the 
advantage of lake shipping if a 20-foot depth were aimed at in the 
approaches to all the lake ports and the channels connecting the larger 
bodies with each other. ‘The maritime industries need to be fostered; no 
embargo should be placed upon their being an essential factor in the indus- 
trial expansions and developments by insufficient waterways. 


ESCANABA. 


Escanaba, located upon the west shore of Little Bay de Noquit, in 
Menominee county, at the northern extremity of Lake Michigan, is the 








natural outlet of the products of the Menominee iron district. The 
Chicago & Northwestern Railroad brings the ore from the mines to this 
port, which enjoys the distinction of making earlier and later shipments of 
ore than any other lake port. 

The company operate four docks, three being 1,200 feet long each, and 
one of 1,500 feet in length, making a total of 5,100 feet. Of this length, 
the greater portion of both sides is available for loading, which gives 7,800 
feet for this purpose. The length of the approaches is 1,200 feet, leaving 
a net length of 3,900 feet for loading purposes. The docks are 38 feet 
wide, and at the docks the superstructure of two of the trestles is 40 feet, 
and two of 48 feet height. These docks contain 826 pockets, 392 holding 
100 tons each, and 435 have a capacity of 135 tons each, making a total 
storage capacity of 97,790 tons. They have handled 39,880 tons in one 
day, though this would hardly represent an average per day, being rather 
above the average amount. Their ore cars have a capacity of from seven 
to 24 tons each, all the large cars being equipped with air brakes. The 
docks were first opened for business in 1865, and the ore shipments since 
then have been as follows: 
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A new outlet for ore by rail from the different iron ranges of the 
upper peninsula is soon to be effected over the new Escanaba, Iron 
Mountain & Western Railroad. When all completed, the road will be 
about 130 miles long. At present 54 miles between Escanaba and Iron 
Mountain are graded, and the rails have been laid for a distance of 25 
miles. This road is built in the interests of the Schlesinger syndicate, and, 
no doubt, next season will see the total ore shipments reach the highest 
point attained by any shipping port of the upper lakes, not only more than 
any one other port, but several of them combined. 

For our information, we are indebted to the agent, Mr. H. A. Barr. 
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“ON TO RICHMOND” WITH THE MECHANICAL ENGINEERS. 





No doubt, in common with the other technical and trade papers, you 
will have given your readers an account of the Richmond Meeting of the 
American Society of Mechanical Engineers, held in November, 1890. 
This account will, I presume, give the title and perhaps a synopsis of the 
contents of each paper, the debates thereon and the names of the officers 
chosen for the coming year. All this is valuable and desirable information 
for your readers, but I, for one, wish that some of the ‘‘press gang” who 
attended that meeting would vary the usual reports by a description of the 
social side of the occasion. This, I know, would be a somewhat difficult 
thing to do in a manner that would be at all adequate to the occasion, or 
satisfactory to those who enjoyed the bountiful hospitality of that city at 
that time. 

I have myself no ambition to venture on ground that wiser corre- 
spondents have hesitated to occupy, but it would be, I know, a gratification 
to many of the engineers and their better-halves who were there, to see, 
somewhere, an acknowledgment of the whole-souled, hospitable manner 
in which the Society of Mechanical Engineers were received by Rich- 
mond’s best citizens. The eloquent address in which his honor, J. Taylor 
Ellyson, Mayor of Richmond, greeted and welcomed the engineers and 
their guests to their city, if wider known, would have warmed other hearts 
as it did those who listened to him. His reference to the old times, in 
which the young men of Virginia were trained to politics, to discussions of 
taxation and finance, etc., while it had in tone and thought a shade of 
tender recollection, was soon changed to a cheery hopefulness for the 
future, now that the rising generation were being taught in manual train- 
ing schools and mechanical institutions to direct their thoughts and energies 
in other and more useful occupations. 

I wish, too, some one could have drawn a pen picture of the recep- 
tion given the engineers and their wives, by His Excellency, General 
Philip J. McKinney, and his estimable wife, in the colonial mansion which, 
for a hundred years, has sheltered the successive Governors of the Old 
Dominion, and in whose halls the beauty and chivalry of its ancient 
families had gathered generation after generation. As the guests passed 
to and fro, meeting here and there gray-haired representative men and 
women, and looked on the ancient portraits that hung upon the walls, there 
would come ever and anon thoughts of the scenes that had been enacted ; 
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thoughts of the gallant youths who, in the long ago, whispered tales of 
love that evoked smiles from beauteous eyes, now dimmed with age or 
closed in death. Aliens as were we all to the old commonwealth, the 
warm grasp of the hand, the beaming eye and the spoken words, left no 
doubt of our welcome to their homes. 

I wish, too, some one could have sketched the scene within the old 
Tredegar Iron Works, a works whose history as a famous machine and gun 
foundry reaches back toa time when the oldest member present was 
wrestling with the old-time tools as an apprentice. 

Here, in a large upper room, from which the machine tools had, for 
the occasion, been removed, the shafts and pulleys only showing what it 
nad been, with freshly-whitewashed walls and beams to garnish it for the 
festival, long lines of tables were spread with a bounteous feast of good 
things, both solid and fluid; and, while the Tredegar Works, like many 
another old timer, has had its ups and downs, all voted it a glorious success 
that day. After along and vigorous onslaught, such as only engineers 
can make when well spread tables tempt them, there came a halt, and 
knife and fork and busy tongues held silence while the venerable President 
of the company, General Anderson, who, at the age of 80 years, looked 
backward over a life spent within its walls, and in charge in various 
capacities of its affairs, gave, at the request of the guests present, a brief 
history of the establishment. Outlining its early beginning, and naming 
its founders, he spoke of his lifelong connection with its management, and, 
as he called up with tender recollection his associates, and meted out to 
each his award of praise for all they had done to lighten his labors in the 
past; and, as he recited how the grave had long since claimed so many of 
them, his voice grew low and tremulous, and the stillness that reigned all 
about gave testimony that in other hearts by gone remembrances brought 
back tender thoughts as well. Responses by President Oberlin Smith and 
others revived the duties and scenes of the present to such an extent that 
the very rafters were made to ring with cheers for General Anderson, the 
Tredegar Works and its employees. 

After this sought-for correspondent had well accomplished the descrip- 
tion of these scenes and events, I would have had him try his hand at 
describing the reception and supper given by the citizens, under the 
auspices of the Chamber of Commerce, in the Richmond Theatre, the 
parquet of which was floored over and its balconies and boxes decorated 
for the occasion. Here again Virginia's capitol turned out its handsome 
women and most noted business men, and, to soft music, light tripping feet 
wove involute curves over the newly laid floor, in which the gallantry of 
the Mechanical Engineers found scope and pleasure in leading out the 
daughters of the Sunny South. In an adjoining building elegantly 
arranged supper tables invited attention—and received it, too. Amid the 
merry clatter of plates that were filled and handed about by the business 
men of Richmond, who, so jealous were they of the honor of hero enter- 
taining the American Society of Mechanical Engineers, that even in the 
arrangement and decorations of the tables they would not permit woman’s 
hand or woman’s taste to share it with them. There was a ceaseless run. 
ning accompaniment of conversation, the burden of which was ‘‘how 
beautiful, how tasteful.” 

I have only outlined what I have wished some writer had found time 
and words to tell, and to which he, no doubt, would have added a sample 
of the pleasant things that were said to us by our hosts, at all times and in 
every place. Having thus sketched a programme of what should have 
been written by others, I will undertake, on my own account, to relate an 
incident of which I was an eye-witness. 

Among the excursions planned for the pleasure of the engineers and 
their lady friends, was a trip down the historic James river, to visit the 
seven monitors that so peacefully float not far from the now dissolving forti- 
fications of Drewry’s Bluff. Lying with overlapping ends, which permit a 
ready access from one to another, and behind a picket fence of driven 
piles, they float in inglorious ease, manned with officers and crews detailed 
to keep them in presentable appearance. On our arrival, we were per- 
mitted to go wherever we chose, and it was an interesting sight to see men 
and women climbing up to the turrets, squeezing through port holes, diving 
down companion ways into engine rooms and boiler compartments, stum- 
bling over pipes in dark and crocked passages, and in and out of mess 
rooms, to be seen only by the aid of the dim light of the guide. It was 
in one of these narrow and dark gangways I met a well-known engineer 
groping his way out, and, to my inquiry as to where he had been, he said: 
‘‘T have been hunting up the little room I occupied during the siege of 
Charleston.” 

** Did you find it?” I asked. 

‘*Oh, yes,” he replied, ‘‘and a mighty little place it is, too.” 

Finding that he was famiviar with the vessel, and that the interval of a 
quarter of a century had not dimmed his remembrance of his life on board, 
I followed him with much interest, as he described the various parts of the 
vessel and its machinery. After telling us how the dimly seen and rather 
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odd looking engines were handled below, we went up into the turret to 
find the place to which he was assigned during the fight, and to learn what 
was the part he had taken in that famous bombardment. In the turret of 
the Montauk lie, side by side, two mammoth Dahlgren guns like docile 
twins resting in peaceful repose; but, as you stood beside them, and 
recalled the deep dents on the outside iron walls, it was not hard to imagine 
that with 14 men working at their utmost within that cramped space, in 
handling, loading and firing these belching dogs of war, supplemented 
with the thwacks of the iron hail the confederate batteries poured on them, 
the orders from the captain above, the shouts of the gunners within and the 
rumbling of the machinery below, the scenes of those eventful days must 
have been far different from what it was as we stood in silence there. In 
response to an inquiry as to what his duties were, and how the machinery 
of the turrets and guns was operated, the engineer took his place at the 
rear of the guns and between them, and said : 

‘«Tt was my business to handle the machinery that moved the turret, 
so as to train the guns as directed by the captain in the pilot house above ; 
and then to swing them half around after being fired, so we could load 
them while safe from the shot of the rebels. You see that heavy bent 
wrought iron shaft at the mouth of the guns, and just inside the ports, and 
between them and the muzzle of the guns? This shaft was called a port 
stopper, and was designed by Ericsson to stop the port holes while the 
guns were being loaded, but there was so little space between the guns and 
the port stopper. It was a slow job to swab the guns and get the load in, 
although, as you see, the handle of the swab that hangs over your head 
was made telescopic. We found it easier to turn the turret half round 
while we swabbed and loaded the guns, and then swing it back again into 
position for firing. I see you wonder what that padded canvas is that is 
hung all around the inner walls of the turret. It is not intended for orna- 
ment, but it is to keep the nuts from flying off the turret bolts when struck 
by acannon shot on the outside, which would otherwise make it very 
dangerous for those inside.” ‘‘ What moved the turret?” some one asked. 
‘‘Well,” said the speaker, ‘‘down underneath, in the hold, are two steam 
cylinders connected at right angles on a shaft, which is geared to the 
turret, and by which it can be turned to the right or to the left. As I said, 
I stood right here during the fight, and down behind here somewhere is a 
lever—let me see, where is that lever?’ ’*And reaching down in a recess 
behind him, aided by the dim light that came in through the port hole, he 
found the lever that 27 years ago, he, as a young man, had grasped with 
energy and moved with a will. 

“Oh, there it is,” he said, pulling itup. ‘‘It’s many a long year 
since I had hold of it, but I was sure it was here somewhere. Well, when 
the lever was pulled this way, the turret would move to the right; and 
when I pushed it that way, it would move to the left, and as it stood in 
the middle, the turret would stand still.” 

It was a simple tale, told without boasting, and, perhaps, without 
much thought as to what it revealed; but just think it over—think of 
coming back long after’the war was over; long after many who had sur- 
vived its perils had surrendered to a sterner foe ; long after companions in 
arms had seattered far and wide, to find, on this visit, the old, much- 
dented monitor, its sleeping guns, its unused engines, its empty boilers, its 
vacant bunks and its deserted mess rooms, but in the old place, the throttle 
valve handle, the starting bar lever which, long ago, swung these pon- 
derous guns and heavily clad turret, and by which its shots slowly trav- 
ersed along the line of the land batteries until, as my engineer friend said, 
as he laid his hand lovingly on one of the guns, ‘‘I had at last the good 
fortune to train this gun so that its shell found the magazine of Fort Moul- 
trie and sent it skyward, and a splendid sight it was.” 

The luncheons have been eaten, the band has gone ashore, and the 
Mechanical Engineers, who had the good fortune to attend the Richmond 
Meeting of 1890, have scattered far and wide; but, be they where they 
may, they will long hold in pleasant remembrance the hospitable welcome 
and kindly entertainment they received in Virginia’s capital, and none will 
wish more earnestly than they that, in the near future, aided by the genius 
and skill of the engineer, and the labors of the artisan, there shall arise 
above the ruins of a by-gone dynasty a splendid city, where wealth, wrung 
from the hidden treasures of earth, shall bless, not only its possessors, but, 
as well, the entire community and the world at large. 
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New York, December, 1890. 








Tue Akron Daily Beacon, one of the most enterprising inland dailies 
in the West, recently celebrated its 21st anniversary, giving figures showing 
steady and substantial growth. Congratulations, 
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FOR ann AGAINST PIG IRON WARRANTS. 





In order to obtain an expression of the iron trade regarding the policy 
of introducing the pig iron storage warrant system into this country, Zhe Jron 
Trade Review recently addressed the following inquiry to the managers of 
all the blast furnaces, rolling mills and steel works whose names appear in 
Swank’s ‘‘Tron and Steel Directory :” 

In view of the general interest manifested in the discussion now going on 
regarding the introduction of the pig iron storage warrant system into this 
country, will you kindly give us your views, either on the enclosed postal card 
or at greater length, if you so desire, and greatly oblige, 

Yours very respectfully, W. M. Day, 
Editor /ron Trade Review. 

1. In your opinion, will the general introduction of the pig iron warratt, 
system into this country prove beneficial to the iron trade? 

2. If so, why? 

3 If not, why? 

The subjoined replies are given just as received, none being omitted, 
whether for or against. As nearly as possible, they have been classified, 
but in some cases concerns are enumerated under the head of ‘‘blast 
furnaces ” that have also rolling mills. 
be found in our editorial columns : 


A summary of these opinions will 


BLAST FURNACES. 
E. J. Bird, Jr., President and Treasurer Ironton Furnace Co., Iron- 
ton, O.: In my opinion, it will prove beneficial. Concerns that must 





realize, necessarily rush their product on the market at times; and to | 


realize quick must sometimes cut prices. A stock in storage yard would 
also prevent any great fluctuation in prices; also establish more uniformity 
in grading. 

George Ruddle, Treasurer Carbon Iron & Pipe Co. Line, Mauch 
Chunk, Pa.: No. I do not consider it of advantage to legitmate trade to 
do anything to encourage gambling in iron—and that is about all that the 
warrant system is good for. 

Alonzo Loring, Secretary Penwood Iron Works, Wheeling, W. Va. : 
We have not formed any opinion on the subject. 

Hecla Iron & Mining Co., Ironton, O.: No. 
lengthy response to express the many objections. 
England and Scotland ought to be sufficient. 

The Mahoning Valley Iron Co., Youngstown, O.: No. 
would add increased cost, which some one would have to pay. 

J. G. Butler, General Manager of the Brier Hill Iron & Coal Co., 
Youngstown, O.: No. 


Would require too 
The experience in 


Because it 


and a useless expense. 

Ed McAleer, Founder, Claire Furnace Co., Limited, Sharpsville, Pa. . 
I think not. It would cause frequent wide fluctuations in prices, with 
many depressions in the trade from large accumulations of stocks, which 
would be suddenly thrown upon the market at intervals, unsettling values. 
Gambling is not legitimate trade. 

V. K. Moon, Iron Star Furnace Co., Detroit, Mich.: No. Because 
of its speculative features, and the ‘‘bulling” and ‘‘ bearing” the market 
— market should rest on demand and supply, and speculation be eliminated. 

Wm. Lauder, Pittsburgh: No. 
ulators. 

Duncannon Iron Co., Duncannon, Pa.: No. Because it enables 
makers to overproduce, and when the tight times comes, this stock is 
thrown upon the market and demoralizes it. 

S. A. Fuller, General Manager Union Rolling Mill Co., Cleveland: 
It would be likely to induce accumulations of iron in dull times, when 
‘« blowing out” would be better policy. 

Andrews & Hitchcock, Youngstown, O. 


Will put market in control of spec- 


A delusion and snare to 
poor furnacemen. 

Charlotte Furnace Co., Limited, Pittsburgh, Pa.: No. Because it 
is not generally entered into by large firms, and does not directly furnish 
capital to assist small furnaces to carry on operations. 

Detroit Iron Furnace Co., Detroit, Mich.: No. 
speculation. 

W. F. Mattes, General Manager West Superior Iron & Steel Co., 
West Superior, Wis.: No. 


It would encourage 


Because the tendency will be to encourage a 
speculative over-production, which is as demoralizing in the pig iron trade 
as in any other. 

C. S. Kauffman, General Manager Columbia Iron Co., Columbia, Pa. : 
If manufacturers cannot find a market or cannot afford to sell at the 
market price, they had better stop making iron. 


Chickies Iron Co., Chickies, Pa.: No. Because it is simply an 








Consider it a standing menance to the business | 








inducement to keep on producing in excess of the demand, and stocks 
accumulated in this way are a menance to the market. 

E. A. Furnace Co., Sharon, Pa.: 
It will not. Because it is only used by weak companies that are ready to 
grasp ata straw. The warrant system in Europe is a menance to the busi- 
ness, and will be here. 

S. Frank Eagle, Youngstown, O.: 


Wheeler, Manager Wheeler 


It brings the manufacture of pig 
iron into the realm of speculation and it would create the strongest com- 
petitor the furnacemen could possibly have. 

Jerome D. Boyer, Superintendent Chestnut Hill Iron Ore Co., Read- 
ing, Pa.: I don’t think so. Because no benefit can come to any industry 
which needs assistance and which in the end is empty and fictitious. The 
laws of supply and demand, in a business so extensive and diversified as 
iron, will be regulated in its own way, not as miserable man may wish it. 

W. H. Lee, President Midland Blast Furnace Co., St. Louis, Mo.: 
We think not. We think the effect must be to accumulate large stocks, a 
constant menance to the trade, which will prevent the increased price fol- 
lowing those active calls for pig iron, which have for years been the only 
salvation of the pig iron trade. 

A prominent Michigan furnace manager: No. It will introduce 
speculation to a greater extent, and, in case of overproduction, force lower 
prices; and at time of short supply, raise the market to an unwarranted 


price. Over production is always more liable to be than the opposite, a 


| short supply. 


G. N. Johnson, New Castle, Pa.: 
consideration. 

Joseph E. Thropp, Proprietor Everett Furnace Co., Everett, Pa.: 
No. The manufacture of pig iron is a legitimate business of great magni- 
tude. Much capital and many risks are involved. 
gambling schemes connected with it. 

‘ Joseph C. Kent, Superintendent Andover Iron Co., Phillipsburg, N. 
J.: I have had no experience with the system and have not been able to 
discern in it any advantage to the iron trade in this country. 

Clifton Iron Co., Ironaton, Ala.: 


Have not given the matter any 


There should be no 


Having no connection with the 
warrant system, and not expecting to, have not given matter thought enough 
to express an opinion. 

Beaver Marsh Co., Union Furnace, Winfield, Pa.: 
to it. 


We are opposed 


George W. Harrison, Treasurer E. & G. Brooke Iron Co., Birdsboro, 
Pa.: We have never had occasion to test the system and know very 
little about it, but think there is so little margin on iron now, the makers 
would not be warranted to have this additional expense. 

A. T. & J. J. Hamilton, Proprietors Etna Furnace Co., Etna, Pa.: 
Yes. It gives a steadiness to market; regulates to a certain extent an 
overproduction; gives a wider field to successful operation of blast fur- 
naces; puts iron on an equal with other products of skill and labor. 

Bonebrake, Burkhart & Co., Chambersburg, Pa.: As we have had 
no dealings, nor know of any party in our section that had, in the storage 
system, we have no opinion to express. 

Graham & Robinson, Cedar Run Furnace, Graham’s Forge, Wythe 
Co., Va.: We do not know anything about such matters. 
is fair business and steady demand. 


What we want 


Thos. Seddon, President Sloss Iron & Steel Co., Birmingham, Ala.: 
Yes. Because it will furnish a sure and safe collateral on which to carry 
stocks of iron through periods of depression, and tend to prevent violent 
fluctuations in price, which is the bane of all manufacturing. 

W. J. Taylor & Co., Chester Furnace, Chester, N. J.: No. 1st, 


because the manufacture of pig 
< 
g 


iron is scattered over too great an area of 
country; and 2d, users of pig are accustomed to buying, direct from the 
makers, brands that they are accustomed to. 

Chas. A. McNair, Secretary Missouri Furnace Co., St. Louis, Mo.: 
Replying to your postal in regard to the pig iron warrant system, I answer: 
No. Because it encourages furnaces to run when they have no demand 
for their product, and accumulates stocks in the hands of speculators at 
low prices, so that legitimate trade between producer and consumer is per- 
petually menanced; add to this the duplication of stocks by ‘* short” 
sales, and we have always an overstocked market and no margin of profit 
possible, either to the producers of ore and coke, the manufacturers, or 
consumers of pig iron. 

R. H. McConaughy, Bass Furnace Co., Rock Run, Ala.: We make 
no pig iron for the market, and, in consequence, are not posted as to the 
effect of the warrant system. 


McCormick & Co., Harrisburg, Pa.: Yes. It tends to secure sta- 
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bility in market prices. The system should enable producers (in case of 
sudden decrease in consumption) to sustain prices by storage of iron, and 
keeping out of a glutted market until prepared to take it. 

Lehigh Iron Co., Allentown, Pa.: It is calculated to increase pro- 
duction beyond requirements for current consumption. The resulting 
accumulation is liable to depress the market. The fluctuations in price of 
warrant iron is liable to occur from causes which might not otherwise effect 
current market prices. This would injure the trade. 

The Eliza Iron Co., Wellston, O.: No. Stocks should not be arti- 
ficially accumulated. The greater the surplus, the lower the price. The 
less the speculator has to with a business, the better for the business. 

F. B. Richards, Manager Buena Vista Iron Co., Buena Vista, Va.: 
No. The control of prices, instead of being regulated by demand, would, 
in this country, be in the hands of persons whose business is ‘‘ dealing in 
margins.” 

J. F. Darnall, President: I believe the warrants would generally go 
into the hands of speculators, many of whom know nothing about the iron 
business, and always ready to unload when they ought to hold; conse- 
quently, tend to demoralization of the trade. 

E. S. Noble, Secretary and Treasurer Elk Rapids Iron Co., Elk 
Rapids, Mich.: We donot. Because it exposes the pig iron business to 
the same objectionable speculative features which have proved disastrous to 
other industries. 

Richard L. Coleman, President, Birmingham, Ala.: Yes. Mainly 
because it will enable many furnaces to hold their iron in stock, instead of 
dumping it on a weak market at ruinous prices. 

Chas. E. Coffin, Muirkirk Furnace, Md.: We do not think that the 
warrant system is advisable, because it will cause a speculative dealing that 
will be sure to injure the trade. 

R. Sayers, Cave Hill Furnace, Wytheville, Va.: Yes. Because I 
think it would enable the weak manufacturer to tide over stringency in the 
money market without sacrificing his product. 

Edward A. Low, Treasurer Low Moor Iron Co., of Virginia.: No. 
There is too much difference in the quality of iron made in different sec- 
tions of the country. Consumers here will not buy warrants for iron stored 
in Virginia or Alabama. 

A manager of a furnace in Jackson, O., writes: No. Because we 
understand the experience of Great Britain to be against it. Of what use 
is experience or history if we are not guided by it? 

J. M. Thomas: No. Do not think it will be beneficial to the iron 
trade or to any other legitimate trade. It will only afford means of liveli- 
hood for a set of gamblers who endeavor to get through the world by 
means of their wit. Have no use for them. 

W. H. Hinkle, Secretary Ashford Iron & Steel Co., Minneapolis, 
Minn: We believe this company was organized for the purpose of specu- 
lation in pig iron, and, therefore, it would not be beneficial to the iron 


‘trade. Considering its effect upon other products, we do not see how it 


could prove otherwise than disastrous to the iron trade. 

T. J. O’Brien, President Antrim Iron Co., Grand Rapids, Mich.: A 
year or so ago the subject of the storage warrant system was brought to my 
notice, and, in fact, we were urged to make use of it. The plan, as I 
recall it, involved some practical difficulties, which would seem to make it 
not easy to carry on its affairs with any sort of independence. I gave an 
adverse reply then, and I have not seen cause to change it since. Whena 
furnace shall be so hard pressed as to need this sort of aid, it will generally 
be found that there is an over-production of iron, and the carrying of an 
increased amount through the aid of this«system, will simply add to the 
difficulty and make greater the catastrophe which sooner or later must 
follow. 


ROLLING MILLS AND STEEL WORKS. 


E. Gybbon SpWsbury, Managing Director Trenton Iron Co., Trenton, 
N. J.: Haven't given the matter any consideration, not being interested 
in it. 

Aetna Nut Co., Southington, Conn.: Weare not interested in this 
line. Our business does not call for that class of goods. 

Wm. L. Bailey, Treasurer Thorndale Iron Works, Thorndale, Pa.: 
I really know nothing about it; practica'!ly, though, it seems plausible and 
likely to insure a more regular price—as in case of a weak market the 
holder would not be compelled to sacrifice in order to secure sales, from 
other than his regular customers ; and even if compelled to stop his furnace, 
the iron could be gradually, instead of suddenly, sold. 

J. H. Sternbergh & Son, Reading, Pa.: We are not prepared to 
express an opinion. : 

Wm. H. Baldwin, Secretary Youngstown Iron & Steel Co., Youngs- 
town, O.: We don’t make pigiron, and have no remarks to make. 

LaBelle Iron Works, Wheeling, W. Va.: Answering your circular of 
November 26, 1890. Weare not directly interested in the subject; have 





not given it much attention, consequently do not care to make any 
expressions on same. 

Smith Bros. & Co., LaBelle Steel Works, Pittsburgh, Pa.: We prefer 
not to express any opinion. 

Falcon Iron & Nail Co., Niles, O.: No. Because we think it will 
create, naturally, speculation, which is always injurious to legitimate busi- 
ness. 

A. M. Byers, of A. M. Byers & Co., Pittsburgh, Pa.: Cannot see 
any benefit to come out of it. ‘The warrant system in my opinion is 
unnecessary to the legitimate business of manufacturing and selling pig iron. 

Aetna Iron Works, per J. Louis Pfau, Jr., Secretary, Chicago, IIl.: 
No. Yes. It will benefit furnacemen by enabling them to run their fur- 
naces continually and produce more iron—which will more than offset the 
interest charges. It will invite and bring overproduction. It is a question 
to be determined by experience, if speculation in iron warrants will hold 
up prices in the face of overproduction. 

United States Iron & Tinplate Co., Limited, Demmler, Pa.: We 
have not given the matter sufficient attention to be conclusive in our 
opinion, but we fear the introduction of this system will bring the pig 
metal business too much into the hands of speculators, and the consequent 
frequent fluctuations will seriously bother the actual consumers. 

Jno. C. Porter, Secretary Spang Steel & Iron Co., Limited, Pitts- 
burgh, Pa.: In my judgment, I do not believe that it would be to the 
interest of either the maker or consumer of pig iron. 

Cleveland Hardware Co., C. E. Adams, Treasurer, Cleveland: We 
do not use pig iron, so our knowledge would not be worth anything to you. 

Frankford Steel Co., Philadelphia, Pa.: We are not in the line of 
business having to do with pig iron, and therefore have given the matter 
no thought. 

Norristown Iron Works, James Hooven, proprietor, Norristown, Pa.: 
I am not interested in the question inquired about, as I have leased my 
blast furnace, and really can give no opinion upon the subject. 

Charles Burgess, proprietor Cyclops Steel Works, Titusville, Pa.: 
Have not given the subject any great amount of consideration. 

Jenkins Bros. & Lingle, Howard Rolling Mills, Bellefonte, Pa.: We 
cannot see in what respect it would be of benefit. 

Marshall Iron Co., Newport, Del.: We do not favor the project, our 
interest and preference is to deal direct with the producer, thereby getting 
more satisfaction in what we want, and settlement of claims for defective 
iron. 

W. W. Kurtz & Sons, Coatesville, Pa.: We have not given the sub- 
ject any consideration whatever, and are therefore unable to express an 
opinion. 

From a leading iron company in Columbus, O.: No. Because it 
encourages furnaces to run even at a loss, when without the warrant system 
they would probably blow out, and wait for a better market. 

Diamond State Iron Co., Wilmington, Del.: No. We think it will 
stimulate overproduction, and invite speculators to ruin the general market 
and iron industries to considerable extent. 

Pompton Steel & Iron Co., Pompton, N. J.: It will [be beneficial] to 
the buyer, because it will encourage overproduction with the inevitable 
result. 

Harvey Steel Co., Newark, N. J.:  Don’tknow. Do not use pig iron. 

Ohio Falls Iron Works, New Albany, Ind.: Wethink not. Think 
will get up speculation, instead of leaving trade where it ought to be, viz.: 
between consumer and producer. 

T. C. Jones, General Manager Iron Gite Iron & Steel Co., Iron 
Gate, Va.: Ifthe amount of warrants issued do not exceed 75 per cent. 
of the actual value of pig iron upon which they are issued or represent, 
I think the system will prove beneficial to producers and consumers. 

A. W. Train, Manager Fort Payne Rolling Mill, Fort Payne, Ala.: 
Yes. It will tend to keep weak concerns from forcing their product on the 
market, and demoralizing the business generally. 

American Sheet Irun Co., Geo. Danby, Treasurer, Phillipsburgh, 
N. J.: No. 1. It would cause overproduction. 2. Speculation. 3. 
Violent changes in prices. 

James Millar, Treasurer Robinson Iron Co., Plymouth, Mass.: Would 
probably lead to further speculation, and consequent injury to legitimate 
trade. 

Haxtun Steam Heater Co., per A. M. Howlett, Assistant Treasurer, 
Kewanee, Ill.: We have not given this matter sufficient thought and 
investigation to make our opinion of any value. 

Indianapolis Rolling Mill Co.: We are out of the iron business, there- 
fore have given the matter no thought or attention. 

Elmira Rolling Mill Co., Elmira, N. ¥Y.: We are so much in doubt as 
to the outcome of the system, that we are not prepared to express any 
opinion. 

Van Alen & Co., Northumberland Iron & Nail Works, Northumber- 
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land, Pa.: We think it will not. It often leads to fictitious or speculative 
values. 

H. L. Sholly, Superintendent Tyrone Iron Co., Tyrone Pa.: We 
regret to say we have not given the subject of pig iron storage any particu- 
lar thought pro or con. We are not manufacturers of pig, and really not 
direct consumers. 

Joseph Corns, of J. Corns & Son, Massillon Rolling Mill, Massillon, 
O.: In answer to yours 26th, will say that I am not sure that the subject 
if fully understood by me. If it is a place where a party can store a lot of 
iron and receive a stipulated sum of money on it, and the party advancing 
the money may sell at a price fixed by the maker of the iron—if that is cor- 
rect, why, I can see no objection to it. The only difference between that 
and a bank, asI see it, is, that the storage company might loan its money on 
that kind of security when a bank would not; and again, the storage com- 
pany would have the iron in its possession under its own lock and key, 
while the bank could not, so that a bird in the hand migiit be worth two 
in the bush. It is very convenient sometimes to borrow money in that 
way ; but if it is for all parties to place their product in bond and let all 
the iron be sold by the storage company, and to pay what the iron nets 
when all expenses are paid, I cannot see how that can be called a good 
thing for the makers of iron of any kind. The first named plan must be 
viewed as a pond for what may be called lame ducks, and the last named 
might be called a pond for ducks to become lame; for the good reason that 
to pay transportation, and loading and unloading twice in addition to the 
commissions to be paid the storage company, it seems to me, that business 
can not be prosperous if done in that way for any great length of time. 
The man having a good location, good management, and money enough 
do his business does not need those helpers, and the chances are that this 
man, if he connects himself with the storage company, will be contributing 

.to his neighbors, who are lacking in some or all of the advantages above 
named, and who will be likely to pull himself down to a lower level, with 
no likelihood of lifting the other fellow up. 

The Midvale Steel Co., Chas. Harrah, President, Philadelphia, Pa.: 
I beg leave to acknowledge receipt of your favor of 26th ult., and would 
say that I have no views at all to express on the subject matter to which 
you call my attention. When I am in the market for pig iron, I find no 
difficulty whatever in getting all I want in my immediate neighborhood. 

The Otis Steel Co., Limited, Cleveland, O.: We have no experience 
in this matter, but can see no objection to the system. 

J. M. Whittemore, Colonel of Ordnance, commanding Rock Island 
Arsenal, Rock Island, Ill.: My duties here have been such that I have had 
no occasion to look into this subject, and can therefore express no opinion. 

The Manager of the Dover Iron Works, Dover, N. J., writes: 1. Be- 
cause a large supply of pig on hand will be a wet blanket on the market. 
2. It will lead to gambling in pig iron warrants by parties outside the trade. 

C. L. Bailey, President Central Iron Works, Harrisburg, Pa.: No. 
We believe that a general introduction of the warrant system into this 
country would lead to increased speculation in pig iron, which would be 
injurious to legitimate business, and more than counteract any possible 
advantages arising from the use of the system. 

Columbia Iron & Steel Co., E. M. Butz, Manager, Allegheny, Pa.: 
No. Because the business is not legitimate, and affords irresponsible par- 
ties opportunities to buy and sell that which they don’t own, and the whole 
fabric of such system assuredly favors commercial demoralization. 


Thames Iron Works, James Greenwood, Secretary, Norwich, Conn.: 
Having no use for pig iron, no knowledge of the trade or workings of it, 
we have no opinion to give worth while. 

W. H. Powell, late President and General Manager, Western Nail 
Co., Belleville, Ill: Ithink not. Years of experience teaches me that any 
and all devices to combine interests in same lines, to regulate product and 
maintain values, may be used for temporary relief, but will most assuredly 
induce overproduction, sharpen competition and result ruinously to 
manuufactuers. Close margins will prevent overproducing, and a steadier 
and healthier condition in all the lines of our great manufacturing industries. 

R. Bentley, General Manager Ohio Iron & Steel Co., Youngstown, 
O.: Idonot. See reasons given your editor some time ago. [The arti 
cle in question appeared in Zhe /ron Trade Review of February 21, 1889, 
and is herewith reproduced : 

I do not believe the establishment of such a storage warrant company 
would be for the best interests of the pig iron manufacturers of this section. 
Viewed from the standpoint of a banker or money-lender, it is easy to see why 
so many strong and influential stockholders have given their names to the 
enterprise. A!l the advantages of the scheme are in their favor, and if they 
can find people enough to put up iron and borrow money, they will be suc- 
cessful, as under their prospectus they simply take iron into their keeping 
and issue a warrant, for which the producer is obliged to pay. The furnace 
companies in our vicinity have no trouble whatever in borrowing what money 
is necessary to carry accumulated stocks without going to the expense of pay- 
ing an arbitrary storage and carrying charge, outside of the interest, for the 
privilege of so doing. We can easily see how it would be a temporary advant- 





age for furnace companies whose financial condition is weak, as it would 
enable them to keep their plants in operation and pile up iron, with a hope 
that a rise ia the market eventually would let them out. The argument used 
by the promoters of the scheme, that an accumulation of stocks to the amount 
of 1,000,000 or 2,000,000 of tons would be a safeguard against great fluctuations 
in the market, is very deceiving in itsimport. Every legitimate manufacturer 
knows that when the stocks of iron in the country increase, it is always the 
occasion of low prices, and a great argument used by the buyer to keep prices 
down. We had a most forcible example of this in the large amount of Mar- 
shall iron that some years ago was put in the storage company’s hands in the 
city of Pittsburgh. Storage certificates were issued on this iron on which the 
banks loaned money. It had a depressing effect on the market, for whenever 
a quotation was made on iron some one who had loaned money on the certifi- 
cates, and was tired of carrying it, would sell it at a sacrifice. The banks were 
the only ones who were benefited by the movement, and to the manufacturer 
it was “a thorn in the flesh” until it was all sold. We do not see how itis pos- 
sible for any well organized and sound fiuancial concern, who expected at all 
times to pay 100 cents on the dollar, and to give their stockho!ders a reason- 
able interest on their investment, to pay a storage charge and encourage a 
scheme that will ever be a wet blanket upon the trade. The large productive 
pig iron capacity of this country, asit now stands, will prevent any great flactu- 
ations in the price of this commodity, and we believe the best way to bring 
about an improvement in the market is to curtail production rather than to 
adopt any measure whereby inducements are offered to produce something 
that is not wanted. In conversation with many of the prominent iron manu- 
facturers of the Mahoning Valley, it is the general sentiment that the success 
of the warrant company would seriously impair business here. 





AN OHIO COMPANY’S GREAT BUSINESS. 





The firm of James Leffel & Co., Springfield, O., is one of the most 
widely known institutions in our State. The trade on their old reliable and 
justly celebrated James Leffel turbine water wheel extends all over the civil- 
ized world, and they are now pushing with special vigor the manufacture 
and sale of their horizontal center crank engines, with self-contained return 
tubular boilers; also, a splendid line of improved upright engines, together 
with submerged tubular steel boilers. They have successfully introduced 
about 12,000 of their turbine wheels, and over 4,000 of their engines and 
boilers, and their well earned and firmly established reputation for supply- 
ing goods of merit and fair and honorable dealings is well deserved and 
sure to be maintained. Their trade the present season has been far in 
excess of last season, and the prospects for the future are very flattering. 
This may be largely attributed to the wide-awake spirit of progressiveness 
that pervades the firm, their motto being ‘‘to lead and let those who can 
follow.” We mention the following as being among their recent wheel 
shipments: Six of their wheels, aggregating shipment weighing over 
120,000 pounds, to furnish power for the State Institution of Folsom, Cal. ; 
new style double discharge mining wheel, for use in one of the largest 
mines at Anaconda, Mont.; new design and new style double discharge 
30%-inch wheel, to Rochester, N. Y.; special twin 3014 inch wheel, to 
Rochester, N. Y.; a 7-inch special, one of the largest wheels made, to 
Oregon, Ill.; two new double discharge 20-inch wheels, to Baltimore, Md. 
Their engine shipments have gone to all portions of the United States, and 
quite a number to Mexico, Cuba and South Africa. Their present shops 
were designed, built and arranged with special machinery for their work, 
and their large stock of patterns of wood and iron, with the new ones con- 
stantly being designed and made, afford them every facility necessary for 
manufacturing their special lines in the promptest manner and with the 
latest and best improvements. 





BOILER COMPOUNDS. 





The question of boiler compounds has been discussed the world over; 
the respective merits of the various brands and kinds are daily before the 
notice of engineers and their employers. It isa leading question with every 
one connected, no matter in what capacity, with a steam plant, as to which 
brand possesses the most real, economical and practical value. The superi- 
ority of Lord’s boiler compound is so well known amongst engineers as to 
need no elaborate literary article to herald its merits, and we quote an 
abstract from Roper’s ‘‘ Care and Management of the Steam Boiler,” on 
page 118, as follows: 

MECHANICAL BOILER CLEANERS —The benefits derived from mechanical 
devices are limited to earthy matter only. The acids that cause pitting, honey- 
combing, grooving, etc , held in solution, are beyond the reach of any mechan- 
ical device, and can only be combated by a chemical combination such as 
Lord’s boiler compound.” 

Then, again, in Roper’s ‘‘ Handy Book,” page 465: 

“ Lords boiler compound appears to be the only chemical preparation in 
use at the present times, that will prevent the formation of scale, or remove 
it afterit has been formed in any class of boilers, whether stationary, locomo- 
tive or marine, as it neutralizes the action of the chemical salts which form 
the basis of all scale and incrustation. ” 

Every intelligent and advanced engineer knows the saving of a com- 
pound, such as Lord's affords, not only to the engineer, but employers as 


well, chief amongst which are the saving of fuel, repairs and explosions. 
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CLEVELAND AND THE CE 





Within the past decade, the population of Cleveland has increased 
from 160,140 to 261,546, the city rising from eleventh to tenth place. 
The increase from 1870 to 1880 was 72 per cent. ; that from 1880 to 1890, 
63 per cent. During the same period, the number of manufacturing 
establishments of all kinds has increased fully 100 percent. In all that 
goes to make up a great and growing city, Cleveland is making prodigious 
advances. The latest available figures (1889) show that there were then in 
Cleveland 1,398 manufacturing establishments (the more comprehensive 
work of the census brings this up to nearly 2,500) with an aggregate cap- 
ital invested of $32,030,863, an army of 36,24) persons employed, to 
whom are paid in wages $15,564,096, working up $46,457,286 worth of 








materials, and turning out a product valued at $83,107,435. 
of manufactured product is turned out—air compressors, 
boots and shoes, 


implements, 


boilers, 


brooms, 


Every variety 
agricultural 
bridges, cloaks, corks, 
chewing gum, cutlery, egg cases, electrical instruments, iron and steel, lin- 











seed oil, nuts, bolts and washers, pumps, safes and locks, stoves, steel 
screws, ships, printing presses, etc. The detailed figures for 1889 are 
worth preservation, and are submitted below, not as absolute, but as com- 
parative 
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Air compress or ne a comebae 2; $ 29,100 22; $ 7,100) $ 91,300) $ 101,400 
Agricultural imp lement mfg... 4 164,100 71 18,427 67 410 99 870 
Architectuial iron works................. 6 89,400 13% 58,2L0 101,700 193,800 
Awnings and tents.. anuins 2 19,000 38 11,100 27 0UU 36.00 
Baking powd+r manufacturing. eer 2 37,000 30 9,400 67 000 92,000 
Basket wmanufacturing...........-...00-+ 8 41,400 97 39,300 42,10 97,900 
OE Se ea 7 495,000 944 1,149,860 1,49).278 2,992,457 
B wk biuderie-. 14 134,000 248 72,100 136,00 241.100 
Boots and sho s. 18 417,400 527 190,143 393 582 745 200 
Ng EE 17 | 27,000 94 17,400 33,400 69,300 
Box manufacturing.. 1L | 23,750 217 72 800 98,100 265.700 
A SES PS EE 12 | 104,800 293 145,37 315.470 1,010,000 
Breai and vther bakery products... 19 | 47,000 20 61,000 345,000 485.000 
ID 065k Asses anscionsceFensteaipns vied 20; 2,110,000 387 235,875 1.205.600 2, 974 000 
Brick and tle.. 35 138 400 364 107,100 59.825 27 
Bridge works... 3} 305.000 493 165,350 420,510 
Browze works.. é ee 2 2.750 25 4.375 1,150 
Broom manufacturing siabe Scduiebiceaees 1 35,800 119 69.735 73,20) 
Brush manufacturing... ll 41,000 320) 84,200 89,150 216,10) 
Can manulacturing... 2 18,900 82 39,600 29,450 109,850 
Carpet cleaning works. | 2y Suu 5s 14,850 3050 52,810 
Carr.ages and wagoun- 48 295,300 518 211.470 204,375 609,070 
Chain manufacturing... 2 19.000 30 17,240 21 385 42,000 
SDRC 20 27,800 46 7,490 41.120 119,400 
Chewir pL pe! penenibacharing Sears 4 19,300 152 27,600 22,960 61.875 
Cigars and tobaceo obantins 258 43,206 1,587 295,000 764,900 1,194.50 
Cloak manufac turing... de 16 1, 00,000 1,442 43. ,800 2,783,000 3,972,000 
I MNOIET ED... << ocecossonevecesscces 80 1.121 400 2,475 667.410 1,509,940 2 944.417 
ffee aud spice mills. ................c000 7 35 99 49,320 314.780 510,000 
NN Anis cn cwasicenun sedactee 78 15: 47,¢20 246,700 321,300 
C poperage ...........- 13 217 92,480 344,820 486 450 
Cork wanufacturing. 2 15 4,620 5 890 : 
 . ccsumesonsaacce 3 21 13,970 41 325 65,720 
Curset manufac turing....... ....cccccce 5 25 5.8.0 9.750 21,280 
Cu lL -ry and edge twols............000.000e- 4) 133 56.431 62.427 131,809 
EE ee 1 17 43,870 46,890 98 985 
Driil manuta ‘turing..........s000--...-. 4 70,000 3k 42,080 91,950 147,850 
Drugs. chemicals and compouuds..... 10 685,400 252 97,670 372,950 6.5450 
7S SP Se 5 eee 6 7,400 14 4,710 5,450 12,980 
Egg case manufacturing... 2 7,400 30 12,890 16,450 30,800 
I Tn. 5. snansasegissonceeoes 2 385,000 310 157,800 194.8 0 570,000 
Electric iustruments............... 4 24,400 17 13,850 27,910 46,890 
Fertilizer manufacturiig.. 4 194,600 77 | 238,425 143,000 269 325 
Flavoring extracts...........ccccoccscccccses 2 21 000 36 12,89) 36,850 59,480 
Flour mill macuine manufacturing.. 2 36,400 27 19,980 44,810 73 890 
Se | 36} 492,000 160 61,470 2.410.890 2.963.425 
Foundrivs and machine shups......... | 64] 1,402,300 | 2,899 1,021,180 1,997 .890 4,690,460 
Furuiture miwufacturing................) 33 608.600 | = 635 252,145 204,916 622,915 
Fishivg :ackle mauufacturing ‘oe 5 115.000 210 53,000 75,000 156,000 
Galvaniz'ng WoPrkS........cccccccceseccseees 2 | 40.400 31 21,210 47.9 0 72 450 
aa 2] 15,125 12 8,320 29,800 44,890 
Hat aus cap manufacturing ..... ..... } 6 | 45,500 63 9,870 6 1,750 | 94,980 
Ho-iery wanutacturiug 2) 11,610 90 14,430 £7,200 71,460 
Hot air fur.aces 2 | 43,500 30 22.800 63,389 101,347 
lron and stvel ............. 8} 2,196,000 4,558 2,211,857 6,183,445 9,587 453 
Tron - mae and beard 1 3 | 84.900 131 62,000 238,270 324,830 
Jew] 5 eae 3 4,840 28 11,825 10,450 2.370 
ity aed Fefl CtoF8 sessssses conse 3 | 224,000 174 61,450 26,590 98,40 
a 40 79,800 246 56,910 17.425 133,400 
Linseed oil minufaciuring..............| 6 327.000 63 41,250 485,220 556,920 
RnR GORLOCR, «cnc csesecernsancneres 36 986,000 1,857 400,840 1,610,840 2.176.300 
Marble and stone Works.......006 se 211,756 252 121,210 247.410 | 479,670 
Mutiress and spring bed infg.. i Ss 126,900 72 25,250 96,300 140.100 
Musical instruine: ‘t manufacturing. | 3 | 42,400 41 22.400 15,700 44 680 
ee E.R 3 156,000 187 79,470 231.400 | 378,340 
Nuts, bolts, washers and rivets. 5 510,000 441 211 300 96,600 1, ee 900 
NR cco a 16 5255, 000 2,590 944,750 4,798,000 20), 
Paints and varotener 12 | 511,900 33: 161,137 897 930 1: ‘| 
ESR SEE AEE 4 519 000 | 296 103,133 453,710 38.31 
I 2 | 11,800 | 28 19,220 22,185 44,210 
Picture frames. | 3 | 85,900 79 43,480 64,390 118 530 
NN | ES EICET EE ee ae ah CE 300,500 | 190 144,740 483,°.00 658,80 
Poli-hing and plating works .. al 4} 21.400 | 45 17,420 16,470 44,70 
OE EES a ae = 2 | 111 500 | 78 42,800 1,226,940 1,987,650 
Powder manufacturing. {| 2]. 155,000 | 89 38,600 435.46) | 547.920 
Printiug offices...... .-| 32} 1,021.00 | 859 567,890 559,839 | 1,313 437 
Pump manufacturing... a 7 | 22,300 27 14 820 13,400 31,672 
Retinerivs . cate iabeasasbas <A 4) 4,610,400 | 612 382,200 2.912.470 | 4,176,450 
Rovting waterinls........ sss sscsesseoeeres 3 | 62.500 | 47 21,780 117,400 | 164,530 
Saddlery hardware... = aceadauaasts 13 39 50 30 16,700 42,300 | 63.970 
Saddlery and harnoess....... .-..s.-.. 39 38,650 102 32,940 68,430 | 124.420 
Safe and lock manufactur ng..........- 2 75,550) 62 61,480 197,890 285 970 
SII sccashaidastatshicsintaternsesosses 2 | 9.500) 20 9980 17,000 | 34,810 
Saw manufacturing............00ceccsee 2 | 65,500 iv 21,813 33,480 | 57.910 
Sewer gas trap wanufacturing......... 2 65 000 43 26,89) 74.800 | 108,830 
Sewer pipe manufacturing...........«.. 2| 58,500 41 21,930 49,310 | 80,450 
Sewing machine ani needles mfg... 6 1,184,150 1,034 623,230) 706.500 | = 1,424.580 
Shirt mpaptestaring ; 6 18,250 70 | 3,387 49 41 84.440 
Shipbuilding ... a 8 195,000 270 | 139,365 297,890 513,300 
OW case MANULACtUFINg..cveercseccsee! 2 17,500 4 | 22,325 36,550 430 
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Soap manufacturing...............000000+ | 7 | 29.400 | 31 | 10,321 53,418 76,350 
St: el and brass wire ...........ccc00.00eeees 4} 981.800 | 829 | 497.850 1,052,490 1,952,800 
Step ladder mauufacturing 3 | 6.400 | 26 12,390 8,212 25,715 
ERP WO SOMME VON cosocs sovciccesesesecces scones ee 8 580.000 | 417 291,800 197,400 526,412 
ARE cactintibinicacihonpeieseesuyxeneesveds 8 | 175,000 | v5 | 72,400 327.400 
Tinware manufacturing ...... ........-- } 3 | 33/800 | 88 52,800 140 530 
Trunks, ete., munufacturing............ 2) 76.400 | 93 | 49.510 138,4.0 
Umorella mauufacturiug ouatiaae } 6 | 13,700 | 23 | 7,490 29.450 
CO RCO TR cA <acsocansinssavivssnsent ese sas 13 | 13,800 | 39 | 17,8:5 103,412 
Wash hoard manufseturing ............ 3 | 107,006 | 157 85,490 359 450 
Woe lburrow manufacturing. 2 3 800 | 21 | 11,820 2, 31,240 
Wire manufacturing........... 2 | 571.500 | 1,548 | 743,850 1,156 “600 2,735,040 
Vringer manutac: taring.. 2 7.400 | 27 | 11,460 13,580 28,"12 
Yeast manufacturiug... pvekseuuaees 2 4,600 | 12 | 4,600 5,100 13,125 
pe aS ae eee 36 1,402, 720° | _1183 183 | __ 5015 ) 2,032,825 | 2,973,079 

___ Totals OP A = oe ef 1,398 $32.030,863 | ” 36,249 | $15.5 9 4,096 | $16, 4 457. 286 26 | $83, 107,435 





*Artificial flowers manufacturing. bellows manufacturing. billiard table manufacturing. brewer’s 
supplies, brick manufacturing, carbon manufacturing, car manuf: icturing. cartridge mauufacturing, 
coffin manufacturing, door knub manufacturing, eugiaving manuf: iwcturing, faucet and bungs manu- 
facturing, flour suck manufactur i ag. frog and crossing manufacturing. fur manufacturing, glass 
works, heater manufacturing, ice mac hine manufacturing, ink manufacturing, jelly manufacwing, 
malleable works, nap! ha manufactur- 
ing, pail inanufacturing, phosphate manufacturing, pipe manufacturing, printing ink manufactur- 
ing, quilting works, scale Work serew works, anaday works, target manufacturing, vapor s.ove man- 
ufacturing, woolen mill. 


Cleveland supplies the Union with the largest cable castings directs 
the petroleum industry of the world, sets the patterns for all the steel plate 
mills of the country, makes the largest forgings, was the first to utilize 
Bessemer steel in making screws, furnishes the machinery for handling the 
mountains of coal and iron ore annually transported on our lakes, and 
exceeds all other lake ports in the number, size and seaworthy qualities of 
her new tonnage. During the past five years, Cleveland shipyards have 
turned out more than 50 magnificent steamships and water craft, with an 
aggregate tonnage of more than 100,000, ‘and valued at over $8,000,000. 
More lake tonnage is owned in Cleveland than in any other port. Cleve- 
land is second only to New York in the amount of tonnage inspected by 
the United States Inspector General the present year. 


THE GREAT STATES BORDERING ON THE CHAIN OF LAKES. 
If we broaden our outlook, and take in the eight great States border- 
ing on the chain of lakes, we are amazed at the magnitude of the interests 
involved. The aggregate population of the States of New York, Pennsyl- 
vania, Ohio, Indiana, Illinois, Michigan, Wisconsin and Minnesota is 
25,978,299, or 49 per cent. of the population of the entire country. 
Within these States are 68 cities having populations of 20,000 or more 
inhabitants. The aggregate population of these 68 cities is 8,500,040. 
Among the cities bordering on the lakes are Chicago, Milwaukee, Cleve- 
land, Detroit, Erie, Duluth, Buffalo and Oswego, witha total population of 
2,114,599. A territory unsurpassed in the wealth of its natural resources, 
as well as in fertility, and in area four times as great as the British Isles, 
and greater than all of France and Germany taken together, is naturally 
tributary to the lakes. More than one-fourth of the whole population of 
the nation is interested in the condition of lake commerce, and lake freight 
rates in a broad sense affect nearly the whole country, 
directly 


for the prices of iron 
influenced by them and by the conditions which 


make lake commerce active or dull. Within the decade, the carrying 


| capacity of lake shipping has more than trebled, and the character of the 


vessels built on the lakes vastly improved. Ten yearsago less than 1,000;- 


during the season; this year the total 
Then but little more than 1,000,000 tons 
this season there were shipped nearly 
4,000,000 tons from the Lake Erie ports. flour 
and package freight business has been hardly less notable, and the whole 
unites ina record of development such as has rarely, if ever, been equaled 
in the history of commerce. 

The great wheat fields of the Dakotas have been opened within the 
decade. Minnesota has increased her population by more than one-half 
and doubled her producing capacity. 
as well. 


The increase in the grain, 


Wisconsin has done nearly or quite 
Chicago has added more than 500,000 people to her population. 
Michigan, Indiana, Ohio and Western Pennsylvania and Western New 
York have all made fine gains, and their industrial development has much 
more than kept pace with the growth and population. The iron and steel 
interests which were great then are still more extensive now, and the filling 
up of the Northwest has greatly widened the market for the bituminous 
coals of Western Pennsylvania and Ohio. So it happens that the furnaces 
of Pittsburgh and the Mahoning Valley must have the Bessemer ores of 
the Lake Superior region, and Minnesota must have the coal of the lower 
lake region, and over the lakes is the cheapest route by which these great 
staples can reach their markets. 

In the last three years, there have been launched ships with a total 
carrying capacity, in round numbers, of 316,000 tons. During the same 
period the ships built on the whole Atlantic and Gulf coasts only had a 
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tonnage of 332,000 tons. A much larger percentage of the lake than of | plant to turn out. 
ocean vessels was steam, however, and the greater rapidity with which 
ships are handled here than on the ocean doubtless fully made up for the 
difference. These newer lake vessels, more than one-third of which are 
iron and steel, make up a fleet that, in solidity, speed, general beauty and 
excellence, has few superiors among the merchant navies in the world. In 
1890 the business fleet consisted of 2,055 vessels of 826,360 net registered 
tons, and of the value of $58,128,500. Of these vessels, 1,153 are steam, 
with a tonnage of 523,702 tons anda valuation of $48,434,350; 902 are 
sail, with a tonnage of 302,658 tons and a valuation of $9,694,150. Of 


They were formerly known as the mills of the Union 
Iron Works Co., and include a rolling mill and blast furnace, but since their 
purchase by the Union Rolling Mill Co. they have been greatly enlarged, 
modernized and improved in every way. The latest machinery has been 
added in each department, and the plant is now looked upon as thoroughly 
complete in all respects. The product of the mills is pig iron and finished 
bar iron, a specialty being made of finished merchant bar iron, nut and bolt 
iron, and bridge and rivet iron. The mills also turn out angle splices, and 
light T and street rails. The capacity of the works is about 60,000 tons of 
pig iron, and about 40,000 tons of finished bars per annum, and this gives 
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GENERAL VIEW OF CLEVELAND HARBOR, 
2 the steamers, 232 are steamers of over 1,000 net registered tons, and 110 | employment to a force of between 500 and 6co men. The market for this 
LDe are steamers of over 1,500 net registered tons. It is interesting to note | output is very largely a local one, the bulk of it being taken by manufact- 
ler- that during the past year the steam tonnage of the lakes has become greater | urers within the city boundaries. The balance finds a market which 
sts than the steam tonnage of the entire Atlantic coast. The census of 1890 | extends throughout the nation, the products of the company having a wide- 
syl- shows that there was carried on the great lakes during the season of 1889, | spread reputation. 
is | 27,417,596 net tons of cargo, of which the following is a summary : The Union Rolling Mill Co. was organized in this city, in 1880, and 
Ty. sai Ne is in its management a purely home corporation. The officers for the 
ore 6.080 697 Dads esse snemnnensenee SMEAR. 222 | present year are S. W. Sessions, President; A. S. Upson, Vice-President ; 
140. 161.841 Other Brake. reseesneveren 5 | S. A. Fuller, General Manager and Treasurer; H. Arthur Fuller, Secre- 
eve- 823.764 | Big APO vrnsesnenn neve feist 7.55% | tary. All of these gentlemen have had much experience in the manufact- 
n of Such, in brief, is the great Central West, of which Cleveland is an —- business, and bring to the direction of the company's affane ia 
ces, increasingly important factor. | only a thorough knowledge of the work in hand, but also the added benefits 
sles, | of high commercial standing. The President, Mr. S. W. Sessions, has long 
rally i — ea ie a. " . | been known in connection with one of the most extensive manufacturi 
yn of LEADING INDI STRIES OF CLEVE LAND. | plants in the city; Mr. A. S. Upson, Vice-President, is also widely rece 
ight aonaccnsanni | nized as a prominent factor in local business circles; Mr. S. A. Fuiler, the 
iron THE UNION ROLLING MILL COMPANY. | General Manager and Treasurer, has had an extensive experience in iron 
hich The ‘‘Iron Ward” of Cleveland, as it continues to be familiarly called | manufacturing, both in this city and in other localities. The Secretary, Mr. 
ying —notwithstanding the re-division of its territory into other wards, by the ' H. Arthur Fuller, attends to the business of the office. Backed by the 
f the municipal authorities, is the Birmingham 
000; - corner of the Forest City, long the chosen 
total territory for the most extensive local 
tons manufacturing plants, enjoying what 
early amounted to a virtual monopoly, in this 
flour direction, for many years. Here it was, 
whole in the old Newburgh suburb, that the 
ualed beginning was made for that manufactur- 
ing eminence which is Cleveland’s chief 
in the source of fame and substantial prosperity, 
.e-half and without which she could never have 
- quite so far outstripped her municipal rivals on 
lation. the lakes. 
New Prominent among the extensive 
; much manufacturing concerns in the section 
1 steel referred to, is the Union Rolling Mill, 
filling owned and operated by the Union Roll- x : a - 2 oe a ‘Nt = 
minous ing Mill Co., of this city. It is situated ~~: =, se: ae =a i 
irnaces in one of the most favorable locations in = . 
ores of the heart of the manufacturing district, oe 
» lower being directly upon the main lines of 
e great three railroads, the N. Y., P. & O., the 
C. & P., andthe C. & C. Themills and 
1 a total furnaces cover some 20 acres of land, 
1e same and are built with a view to the most 
ly had a rapid work that it is possible for a modern 
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thorough business methods of these gentlemen, the Union Rolling Mill Co. 
has proved a highly successful corporation. Its mills, conducted on the 
most careful basis, have won for their product a deserved reputation 
throughout the country, insuring a market for them as fast as produced. 
Each year of its existence has shown a steady increase in the business of 





just at present they are Ic .. ed here in Cleveland, with every prospect 
of a lengthened stay. 

It is the Globe Iror ; ’orks Co., as every Clevelander has learned 
to know, which thus carr..s away the supremacy from the seaboard ship- 
yards; the Globe Works, which puts a 3,o00-ton steel steamship into 




















CLEVELAND CITY FORGE & IRON COMPANY. 


the company’s mills, and the outlook for the future is prophetic of still 
further success. The general offices of the company are admirably located 
in the Perry-Payne Building. 


THE GLOBE IRON WORKS COMPANY. 
[1LLUSTRATED. ] 
The belief, which appears to have gained some foothold in the East, 





that the lake marine is gradually sinking into a condition of desuetude, 


the water every five weeks, and still finds no abatement in the demand for 
more! 

The present Globe Co. is the outgrowth of a partnership concern 
formed in 1853, and doing business under the name of the Globe Iron 
Works. In July, 1886, this became the incorporated Globe Iron Works 
Co., with a capital of $500,000, and all the facilities necessary to the ful- 
fillment of the contracts which were crowding upon it. Since that reor- 
ganization of the original company, the Globe has built and launched 27 
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GLOBE, IRON WORKS 


will find no sympathizers in Cleveland. The intelligent Clevelander, who 
is at all posted regarding the industries of this port, will frankly admit that 
the lake fleets need subsidizing; but only such subsidies as come in the 
form of strengthened canals, deepened channels and improved harbors. 
Otherwise, as the intelligent Clevelander will emphatically tell the mistaken 
Eastern man, the lake marine is looking out for itself in an exceedingly 
active and independent manner; and he will add that when the Eastern 
man is hunting around for the nation’s largest shipbuilding works, he need 
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not expect to find them along the Delaware, nor on the Pacific coast, for 
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COMPANY—SHIPYARD. 


steel steamships, representing a value of $6,000,000, or an average ot over 
$200,000 for each, and an aggregated tonnage of over 80,000. With the 
launching of the Matoa, on June 17, 1890, the annual record of every ship- 
yard in the nation had been passed and the Globe was leading them all. 

It may be interesting to note the names of the purchasers of the 27 boats 
built by the company, and the list is herewith given: three for the Mutual 
Transportation Co.; six for the Northern Steamship Co.; five for the Le- 
high Valley Transportation Co.; four for the Minnesota Steamship Co.; 
four for the Menominee Transportation Co.; two for the Owen Line, of 


























z. 


boats 
Mutual 
ne Le- 
p Co.; 
ine, of 








Tem Inez Traama Raview. 





25 





= 





Chicago; one for the Brown Steamship Co.; one for the Republic Iron 
Co., and one for the Lorain Steamship Co. 

The company’s plant—except the shipyard, which is on the old river 
bed at the foot of St. Paul street—is located alon* Center, Elm and Spruce 
streets, their celebrated foundry being on the second-named thoroughfare. 
The several buildings are fitted up with every necessity for producing the 
best of work in phenomenally short time—the company’s chief desideratum. 
In addition to its shipbuilding contracts, the works turn out marine machin- 
ery and engines and boilers of every description. At present 1,200 men 
are employed in the various departments, the weekly pay-roll reaching 
$13,000. As a single item indicative of the immense consumption of 
material in the business, it may be stated that the works used 15,000 tons 
of metal in 1889, representing 45,000 tons of ore and 35,000 tons of coke. 

The officers of the company for the present year are H. M. Hanna, 
President; J. F. Pankhurst, Vice-president and General Manager; Luther 
Allen, Secretary and Treasurer. The office is at the corner of Center and 
Spruce streets, immediately adjoining the works. 

The present success of this great establishment is not phenomenal in 
its way, but is rather the result of legitimate and permanent growth, brought 
about by the highest quality of business experience; and to General Man- 
ager J. F. Pankhurst, who founded the original Globe Co. and reorganized 
the second, much of this result can be justly ascribed. 





CLEVELAND IRON MINING COMPANY. 


Midway in that wonderfully prolific ore belt which lies across Northern 
Michigan, stands the iron range from which, during 45 years of con- 


stant operation, the Cleveland Iron Mining Co. has drawn its millions of 
tons of ore. 


—— 





The company’s mines, recognized as unsurpassed in prom ! 


cities. The local Cleveland market also uses a heavy proportion of the 
output and is, as well, a central depot from which the ore is shipped by rail 
to many furnaces in Ohio and Pennsylvania. 

In 1889, the company, in order to facilitate and expedite the ship- 
ments of its product, contracted with the Cleveland Shipbuilding Co. for 
two modern steel steamers. The vessels were constructed with a view to a 
happy combination of strength, speed and carrying capacity, and are 
looked upon as models of their kind. They are christened Pontiac and 
Frontenac, and the former carries the champion broom for the largest load 
of iron ever carried down from Escanaba—z,939 tons. The capacity of 
the Frontenac is but a few hundred tons less than that of its sister ship, and 
the two together are equal to a numerous fleet of the lake craft of but a 
few years ago. 

The success of the Cleveland Iron Mining Co., its vast and ever- 
increasing business—the yearly sales average above 250,000 tons—is largely 
due to the careful and able way in which its progress has been fostered and 
built up by the wise officials who have directed its affairs. It has been 
managed, for the most part, by practical men who have grown up in its 
offices. Its boards of directors have included men known far and wide 
for their high financial standing and staunch integrity, and these boards 
have suffered but few changes in their make-up. In particular, the guiding 
hand of the late S. L. Mather, foremost in the company from the hour of 
its inception, has had a marked, and really incalculable influence on the 
welfare of the corporation. He, and a few far-sighted associates, recog- 
nized at a glance the immensely valuable nature of the Marquette iron 
mountains, and 4o years of successful operation—with an outlook that 
promises an almost unlimited future production—has proved the wisdom of 
his early conclusions. 

The officers of the company elected for the present year were: 
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GLOBE IRON WORKS COMPANY—FOUNDRY, MACHINE AND BOILER SHOP. 


ductive richness, are in the county of Marquette, some 15 miles inland 
from the city of the same name, and so far have given their operators 
every reason to believe that they are practically inexhaustible. Any doubts 
to the contrary which could exist in the face of two score years of success- 
ful working, must have been swept away last year by the fact that the com- 
pany’s output was the largest in its history. 

The Cleveland Iron Mining Co. is one of the oldest—if not the actual 
senior—of the Lake Superior mining corporations. It was originally 
organized under a special act in 1850, and reorganized in 1853, under the 
State laws of Michigan, with a capital of $500,000, and a board of direct- 
ors, whose individual members were to become widely known in the busi- 
ness world. The present year found but one surviving member of this 
original board, Mr. Samuel L. Mather, late President and Treasurer of the 
company, who, on October 8th, passed from this life, mourned alike by the 
associates and friends gained during a half century of unimpeachable 
business activity, and by the community generally. 

From the original $500,000, the company’s capital stock has increased 
to $2,500,000, and its operations have been steadily augmented, until, as 
has been stated, its greatest year of business was 1889. The mines are 
fully equipped with the latest and most improved hoisting, ventilating and 
other machinery, and give constant employment to between 500 and 700 
men. This large force is scarcely sufficient to supply the constantly grow- 
ing demand for the company’s ore, it being widely recognized by con- 
sumers and the trade generally as unsurpassed in evenness, richness and in 
other points of general excellence. The ore has been so long on the 
market, and so thoroughly tested in every possible way, that its adapta- 
bility is perfectly understood and its merits acknowledged wherever iron 
ore is used. Its market includes many of the upper lake furnaces, while 
large quantities are shipped to Chicago and Milwaukee and other Western 





Samuel L. Mather, President and Treasurer; William G. Mather, Vice- 
president; Frederick A. Morse, Secretary. The Board of Directors con- 
sisted of Selah Chamberlain, Samuel L. Mather, William G. Mather, Tru- 
man P. Handy, Jeptha H. Wade, W. J. Gordon, J. H. Wade, Jr., Peter 
White and E. R. Perkins. All of these gentlemen, with one exception, 
Mr. Peter White, were prominent citizens of Cleveland. Death left two 
gaps in this body during the present year, removing Mr. S. L. Mather and 
the late Jeptha Homer Wade —another public-spirited citizen, whose widely 
recognized merits were as widely mourned, and whose liberal gifts to the 
city of his adoption —to its people and its institutions—remain as enduring 
monuments to his open generosity and wise benevolence. 

The commodious general offices of the company are in rooms 4 and 5 
in the Mercantile Bank Building, corner of Superior and Bank streets, in 
this city, a central and readily accessible location. 





THE WALKER MANUFACTURING 
[I1LLUSTRATED. | 

Eight years ago the Walker Manufacturing Co., of Cleveland, was 
organized for the introduction and manufacture of improved power trans- 
mission machinery, with Mr. John Walker, the mechanical head, as Man- 
ager; who previously was known throughout the country as a most thor- 
ough mechanic, inventor and practical manufacturer in this line; stock of 
the company being given him for existing and such other patents as should 
be granted him in this line. 

Works were built at the foot of Waverly avenue, on the L. S. & M. S. 
railway, which were presumed would prove adequate for years, but the 
overcrowded condition from the completion of the original works necessi- 
tated numerous and large additions, notwithstanding which it has severely 
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taxed the energies of the management to supply the work which has almost 
been forced upon the company ; and for nearly three years past has neces- 
sitated operation day and night. 

During the earlier days of its existence this company received a serious 
blow in the sudden death of its first President, Mr. Herbert F. Taylor, 
then of Taylor & Boggis, among the most prominent iron founders of the 
city, who was a moving spirit in the organization of the company; a man 
of large experience in general manufacturing, and consequently relied upon 
largely by the directors of this company in promoting its success. -Mr. 
George W. Gardner was the second President, and at the time of his with- 
drawal for other duties requiring his attention, Mr. J. B. Perkins was pre- 
vailed upon to assume the presidency, which office he has since retained, 
and is now the largest individual stockholder. 

That the institution has been a financial success from its organization, 
in spite of trying difficulties, and has succeeded in building up a reputation 
for its work second to none, attest the ability and faithfulness of the prac- 
tical managers. The deep interest in the welfare of the company shown 
by the President, and his counsel and substantial aid to the practical man- 
agement, contribute in no small degree to its success. 

The force of men employed having increased from 50 to 500, and the 
character of the work growing gradually into heavier machinery, suggested 
the desirability of improved and enlarged facilities to cope with and ac- 








| feet diameter by 47-inch face pulleys weighing 40 tons each; which are 


being made for the new rod mill of the American Wire Co., of this city. 
These pulleys are located on one crank shaft and are to transmit 4,000 
horse-power, the periphery speed of the large pulley reaching the enormous 
velocity of 8,000 feet per minute. 

The cable railway machinery as manufactured by this company has a 
pre-e minent and widespread reputation, not only for the superior character 
of work but the valuable inventions in this machinery exclusively supplied 
by this company. Aside from the magnificent machinery furnished the 
Cleveland City Cable Railway Co, they have equipped 12 other roads 
from Portland, Ore., to Washington, D. C., and also have furnished their 
patent differential drums to several others. In machine molded gearing, 
large pulley and band wheel work the company holds a position quite superi- 
or to any other in the country. Power traveling cranes of a most improved 
type, embodying quietness of operation and steadiness of motion, are also 
among its manufacturers, as well as hydraulic machinery of every descrip- 
tion, consisting of riveters, shears, presses, cranes and all such classes of 
machinery on which the higher pressures can be used advantageously. 

This company is already in the front as one of Clevelard’s most 
important factors in manufactures, and with its improved facilities and 
increasing business will soon be one of the staunchest concerns in the coun- 
try. The present officers of the company are: J. B. Perkins, Preside nt; 
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WALKER MANUFACTURING COMPANY. 


complish with greater economy and dispatch the demands of the trade for 


the heavier class of machinery for which the company had acquired so | 


enviable a reputation; in view of which the directors decided on very 
extensive improvements during the present year, which are now nearly 
completed, and are expected to excel anything of the kind in this country. 

The new buildings are fire-proof, constructed of brick, iron and glass, 
and illustrate the most advanced practice in this class of architecture, 
reflecting great credit upon the ability of Mr. F. Felkel, the architect, who 
has had a Jarge experience in both this ceuntry and Europe. The main 
foundry is 117 feet wide and 290 feet in length; the central bay of same 
being 55 feet in width and provided with power traveling cranes of 60 tons 
capacity ; the lighter and medium grades of work being provided for in 
the side bays, where several power traveling cranes of 12 tons capacity 
each furnish convenience for handling. The machine and erecting shop 
building is 165 feet wide, divided by two rows of iron columns 24 feet cen- 
ters longitudinally into three bays of 55 feet each; two of which are 290 
feet long, while the third is 430 feet long. Power traveling cranes of 25 
tons capacity each supply this building with necessary means of handling 
work in the most expeditious manner. Light and convenience have been 
most carefully considered and with best results. Pattern and smith shops 
are also provided with best of facilities, and there is a large building con- 
veniently arranged for pattern storage. In fact, most of their six acres of 
ground will be covered by handsome buildings. 

Some of the work turned out by the company is quite phenomenal 
when their past facilities are taken into account. During the early part of 
this year a mammoth cut gear 31 feet diameter, weighing 67 tons, was sur - 
plied a South Africa mine ; all the rest of the machinery, including engine 
on which this gearing was used, was made in Europe. Among many 
large pulleys supplied, there are now in the shops, partly completed, one 
24 feet diameter by 65-inch face pulley, weighing 60 tons; and two 22 





John Walker, Vice-president and General Manager; W. H. Bone, Man- 
ager; Z. M. Hubbell, Secretary and Treasurer. 


THE BRITTON ROLLING MILL COMPANY. 


The establishment of a new rolling mill in our city is at all times a 
matter of considerable commercial importance, and when such an enter- 
prise is backed by a name of high standing in manufacturing circles, it 
becomes a subject of more than ordinary interest. 

From time to time we have noted in Zhe Jron Trade Review the fact 
that the Britton Rolling Mill Co.’s works were in course of construction, 
and, as part of them are about ready to begin operations, a description will 
be of interest. Mr. J. W. Britton, founder and formerly President of the 
Britton Iron & Steel Co., having sold his interest to Mr. John D. Rock- 
efeller, and withdrawn entirely from that company, recently purchased a 
tract of land excellently appointed for rolling mill purposes. The property 
consists of eleven acres, situated on the Lake Shore & Michigan Southern 
Railway, at Hoyt avenue, in this city. It has a frontage of about 700 feet 
on the railroad and runs north 1,000 feet to the lake. 
switches running in from the railway, one on the east side, and the other 
through the center of the property ; these, with the Pennsylvania Co. only 
a few rods distant, give excellent receiving and shipping facilities. The 
first building, which is now nearly completed, is 160 feet by 134 feet, the 
main span being 62 feet, having a shed roof on either side of 36 feet, the 
whole of which is covered with corrugated iron, the sides being beaded 
iron. In this building is the three-high plate train and a sheet mill. The 
engine is a 32x60 Reynolds Corliss, made by Allis & Co., of Milwaukee. 
The steam will be from three Hazelton Tripod boilers, of 175 horse-power 
each ; one placed over each of the three heating furnaces. The entire 
mill will be paved with fire brick, except where floor plates are necessary ; 
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and it will be equipped with the latest and best machinery in the way of 
shears, over-head tramways, etc., and a Britton patent leveling machine, 
as absolutely level sheets of all kinds will be made a feature of the works. 
The product of the mill will be plate and sheet steel, special attention 
being directed to the production of soft steel sheets for stamping and 
blanking, with clean, smooth surface, pickled before finished and rolled 
carefully as to gauges. 

Mr. Britton goes to England soon to look into the manufacture of tin- 
plate, as it is his intention, on his return in the early Spring, to add more 
sheet mills, a galvanizing and tin-plate works. 

The company will be stocked for $250,000, and, with this ample cap- 
ital and Mr. Britton’s recognized experience in the manufacture of sheet 
metal, the success of the new enterprise should be assured. 





THE UPSON NUT COMPANY. 
[ILLUSTRATED. | 

Cleveland possesses a number of manufacturing plants, whose annual 
output exceeds all competitors in the same lines of trade. In this respect 
our city undoubtedly surpasses each of her municipal rivals. Prominent 
among these great establishments is the Upson Nut Co., whose combined 
output of nuts and bolts is ahead of that of any similar establishment in the 
nation. The company’s plant is divided between Unionville, Conn., and 
Cleveland, the Unionville works being the parent stem from which the 
Western branch sprang. The original Connecticut establishment, from 
which the present company originated, was started in 1854, and the Cleve- 
land branch came into existence 18 years later, in 1872. For over 30 years 
the company has continued under its present management. 

The parent house started in 1854 with 20 hands; in 1890 the plant 
now findsemployment for about goo men, the majority of them being con- 








The Cleveland office is located in the works, and branch warehouses have 
been established at 99 Chambers street, New York City, and 232 Lake 
street, Chicago. 





THE THOMSON-HOUSTON ELECTRIC COMPANY. 


If the diffusion of more light through the world and the illumination 
of dark places be, as we are told, of benefit to humanity, then the intro- 
duction of electric lighting is decidedly a great moral event. If this be 
granted—and who so stubborn as to deny it?—the Thomson-Houston 
Electric Co. can justly be regarded as an eminent moral factor. There are, 
at least 23 recognized electric systems in operation in this country; the 
Thomson-Houston system, as one of them, is used more generally than all 
the other systems combined, the number of arc lights produced by it being 
nearly three times that of its closest competitor. The officials of the com- 
pany claim that this is accounted for by a simple combination of cold, 
unanswerable facts, namely, that their light is the nearest perfection, the 
most economical and is always absolutely reliable. That these assumptions 
are based upon a solid foundation would appear to be indicated by recently 
compiled statistics. It is certain that the Thomson-Houston Co., from its 
central location at the Hub, is shooting out its innumerable spokes of wire 
to all corners of our nation, and whether they finally flash into dazzling 
brilliancy or serve to convey the unseen mighty power which sets the 
belts of factories in motion and moves the wheels of rushing cars, when 
the system does come it comes to stay, and those who are familiar with its 
merits will have no other. : 

Locally, the Thomson-Houston system has become an important fixt- 
ure and valuable improvement. A very large majority of both the arc 
and incandescent lamps in the business portion of our city are of the 
Thomson-Houston brand, and the city’s finest buildings are lighted from 
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UPSON NUT COMPANY 


nected with the Cleveland branch. The output includes nuts, washers, 
bolts and carriage hardware, and the goods find a ready market in every 
section of the country, the trade extending outside to South America and 


Australia. The Upson Nut Co.’s product is recognized by consumers as 


special lines of goods produced by the house include a great variety of hot- 


| 
| 
| 


| 
| 
| 
| 


washers, common carriage bolts, Philadelphia Eagle carriage bolts, tire | 


bolts, stove bolts, shaft bolts, spring bolts, whiffletree bolts, elevator bolts, 
track bolts, stud bolts, bridge bolts, plow bolts, machine bolts, bolt ends, 
coach screws, hanger screws, set screws, boiler and bridge rivets, Norway 
rivets, axle clips, saddle clips, felloe plates, boxwood and ivory rules, 
levels, try-squares, bevels, iron and wood planes and belt fasteners. 


The Cleveland works are located on the C., C., C. & St. L. Railway, | of the same sentiment regarding the system which is felt for it here in 


at the N. Y., P. & O. crossing, close to Scranton avenue. ‘They are fitted 
up with special machinery that turns out the immense and varied product 
in incredibly short time. As an indication of the amount of raw material 
used, it may be stated that over 20,000 tons of iron and steel enter into the 


manufactures in the course of a year. Large quantities of brass, German 


silver and ivory, are also used, and considerable boxwood, rosewood and | 


other hardwoods, most of this latter material being turned into mechanics’ 
tools, of which the Unionville factory makes a specialty. 

The present officers of the Upson Nut Co. are Mr. A. S. Upson, 
President, who has been connected with the establishment since 1857 ; 
Mr. S. Frisbie, Treasurer ; Mr. L. A. Gleason is Superintendent of the nut 
department, and Mr, F. A. Smith, Superintendent of the bolt department. 


the same source; among them, those splendid examples of architectural 
perfection, the Society for Savings new structure and the Perry-Payne 
Building. Hundreds of Cleveland’s factories, large and small, obtain their 


| power from the Thomson-Houston power station ; for this mighty force can 
invariably first-class, and its high standard is rigidly maintained. The | 


be equally utilized to start the mechanism of a sewing machine or direct 


| the stroke of a ponderous trip-hammer. 
forged and hot-pressed nuts, also cold-pressed nuts, wrought and cast iron | 


The Brooklyn Street Railway Co., which has had the Thomson- 
Houston system in highly successful operation on all its lines for the past 
year, adopted it after a careful examination into the merits of all others; 


| and the officials of the road have had no occasion to doubt the correctness 


of their judgment. In fact, the remarkable rapidity with which the Thom- 
son-Houston electric lighting apparatus and electric railway equipments are 
being introduced throughout the country is evidently indicative of a spread 


Cleveland. 

The Thomson-Houston is the only electric company whose lights are 
under an absolutely perfect automatic regulation. The value of this 
attachment can scarcely be appreciated—except by those specially instructed 
in electrical apparatus. It serves, to quote the language of an expert, to 
give ‘‘to the installation its character for reliability, economy and eff- 
ciency.” 

Another special feature of excellence about the Thomson-Houston 
system, and one which draws the admiration of capitalists and financiers, 
is the fact that no other stable investment of the present day can equal it 
for big and quick returns to investors. This has proved to. be the case 
wherever local companies have been established, all of which goes to show 
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—as has been already asserted—that the system is founded on a permanent 
and unquestionably solid basis. ‘ 

The office of the Ohio general agency of the Central Thomson-Hous- 
ton Electric Co., a branch of the parent corporation, is at 215 West 4th 
street, Cincinnati. The agent of the company in this city is Mr. W. R. 
Caulkins, whose office is in room 1002, Society for Savings Building. 





THE INGERSOLL MILLING MACHINE CO. 


[I1LLUSTRATED. ] 

There are few special manufactories in the city that can show as rapid 
an increase in business—an increase based on permanence and constantly 
growing, as does the Ingersoll Milling Machine Co., whose office and 
factory are on the corner of Kirtland and Lake streets. The making of 
milling machines does not often become a special product of a manu_ 
factory, and when it does so, it would appear that the output must possess 
certain particular merits that are calculated to give it a wide market. This 


obliged to confine themselves exclusively to the production of their large 
slab milling machine and patent cutter, and then find it difficult to keep up 
with the demand. The company has been in existence for five years, hav- 
ing succeeded to the business of Eynon & Ingersoll, who originated the 
factory. At the time of the purchase the working force of the concern con- 





turning out products whose values aggregate into the millions of dollars. 

The Brush Electric Co. is an outgrowth of the Telegraph Supply 
Co., organized in 1875, which nurtured the young inventor’s efforts until 
success finally came. Then, in 1880, the corporation became the Brush 
Electric Co., and began to manufacture in a comparatively small way, 
on the corner of St. Clair and Ontario streets. . Burned out there, the 
company removed toa factory, near Euclid station, work on the present 
mammoth plant commencing at the same time. When completed the 
company were in possession of the most extensive electrical works in 
the world. They covered seven acres of area; they included a main 
machine shop, 265x122 feet; a power building, r20oxr1o feet; a carbon 
department, 600x62 feet; a pattern room, 120x7o feet; the ‘‘ cathedral,” 


| 200x100 feet; coke house, lumber room, oil room, tin shop, blacksmith 


| shop, stables and other smaller apartments. 


Here have been made a 


| vast number of dynamos, electric lamps, electro-plating apparatus, electric 
| motors, carbons and other kindred articles, many of which the Brush Co. 


was the first to produce. The works are fitted up with special machinery, 


is evidently the case with the Ingersoll Milling Machine Co., for they are | while at every turn will be seen some ingenious labor-saving device, invari- 


_ ably the invention of a Brush employe. 


A walk through the works will 
offer convincing proof, as nothing else in this neighborhood can, of the 
mighty extent to which the electrical industry has attained in a single decade. 

Just now the company is devoting a large share of its attention to the 
production of the outfit of the Short Electric Co., a comparatively new 
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INGERSOLL MILLING 


sisted of three men, and the output included a variety of special milling 
machinery. Now the Ingersoll Co. employs 45 hands all the year round, 
and makes only slab milling machines and patent cutters. This increase 
has been brought about mainly within the last two years, or as soon as the 
merits of the Ingersoll products could be fully understood by the trade. 

The Ingersoll large slab milling machine is highly esteemed far and 
wide as the demand for it indicates. For finishing any kind of work, 
where there are several parts of one kind, this machine will do as much 
work as three planers. The concern is at present turning out six of these 
machines every month. The patent milling cutters are another specialty 
of the works, and are produced in large quantities. They can be made 
any size or shape. 

The company’s factory is roomy and well-located, and fitted up with 
improved machinery, much of it of a special character. The present offi- 
cers of this successful corporation are Winthrop Ingersoll, President and 
General Manager, and Robert H. Clark, Secretary and Treasurer. 





THE BRUSH ELECTRIC COMPANY. 


The name of Brush is firmly linked with the fame of Cleveland. 
The modern Aladdin, with his wonderful lamp, not only brought his pillars 
of fire by night into the city of his home, but also added the cloud of smoke 
by day—the latter hanging above that great hive of industry, the Brush 
Electric Co.’s works. For ten years this renowned factory has been in 


ceaseless operation, giving employment to many hundreds of men, and 


| 





| President; J. J. Tracy, Vice-President ; 
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MACHINE COMPANY. 


company, Owning an improved electric motor. The Short is a Michigan 
corporation, but Cleveland parties are heavily interested in it, and its 
main office is located on Belden street, adjoining the Brush offices. The 
‘‘cathedral” of the big plant has been somewhat altered in shape to 
admit of the special machinery used in making the Short motors, and the 
company is now prepared to turn them out in large quantities. The new 
motor appears to be gaining rapid headway in popularity, and large orders 
are already testing the capacity of the works. The magnificent drawing- 
room cars of this line, recently exhibited on Cleveland streets, were built 


| by the Brush Co., one of them costing $10,000. 


The present officers of the Brush Electric Co. are: G. W. Stockly, 
J. Potter, Treasurer; S. M. 
Hamill, Secretary; L. B. La Vake, Assistant Secretary ; Chas. W. Phipps, 
Superintendent. 


PICKANDS, MATHER & CO. 


In 1883 the firm of Pickands, Mather & Co. was organized in this city, 
and at once became a prominent addition to that quota of heavy operators 
whose existence grows out of the ore and coal trade. The business of the 
new house was the mining and shipping of iron ore and coal and the manu- 
facture of pig iron, and in these channels of trade Pickands, Mather & Co. 
soon became widely known. The firm consists of Col. James Pickands, 
Samuel Mather and Jay C. Morse, the latter of Chicago. Colonel Pick- 
ands has long been known to the business world in connection with the 
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lines of traffic now engaged in by his firm, and his experience and high 
commercial standing are widely recognized. Mr. Samuel Mather has from 
his boyhood been in familiar contact with mines and mining operations, 
and this practical experience is used to great advantage in his present busi- 
ness connection. Mr. Jay C. Morse is looked upon by the trade as one of 
the best posted mining authorities im the country. Formerly a resident of 
Marquette, he is now located in Chicago, where, in addition to his con- 
nection with Pickands, Mather & Co., he holds the position of President 
of the Illinois Steel Co. 

The ore shipped and handled by the firm comes from mines at Ver- 
milion, Minn.; the Gogebic range, Wisconsin and Michigan; and the Mar- 
quette and Menominee ranges in Michigan. Ina number of the mines 
producing this output, the firm is financially interested, and has been instru- 
mental on frequent occasions in opening up and developing new mining 
properties, all with marked success. In bringing the ore down from the 
upper lake region, the firm keeps its own fleet of vessels constantly em- 
ployed during the season of navigation, and has been singularly fortunate 
in its exceptional freedom from delays and disasters in this connection. 
The coal shipped by the firm is known as Pittsburgh District coal, and its 


OOO 


b 





ascribed to the wealth of experience which dictates its policy, and to the 
energy and faithfulness of the employes by whom this policy is carried into 
effect. 

The general offices of Pickands, Mather & Co. are located in the 
Perry-Payne Building, in this city. 


THE AVERY STAMPING COMPANY. 


[ILLUSTRATED. ] 

It was recently shown by a comparison of statistics that Cleveland, as 
a city of inventors, outstrips, in proportion to her population, all other 
cities of the nation. The number of patents asked for by Clevelanders 
proves this fact, and the useful inventions indicated thereby are quite 
incalculable in value. Prominent among these are the inventions owned 
by the Avery Stamping Co., of this city, whose extensive and rapidly- 
increasing business attests to the merits and importance of the patents 
they hold. The company grew out of the Avery Elevator Bucket Co., 
organized in 1886, and located at the corner of Lake and Wason streets. 
In 1888 the establishment was removed to the present grounds, corner 
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SHIPOWNERS’ DRY DOCK COMPANY. 


handling and distribution forms a large proportion of the company’s busi- 
ness. 


| 
| 
} 
| 


| at hand. 


As the trade of Pickands, Mather & Co. expanded, it necessitated the | 
establishment of manufacturing plants at various convenient business cen- | 
| switch from the Cleveland & Pittsburgh Railway runs from the main line, 


ters, the firm now having in operation one pig iron furnace in this city 5 
two in West Middlesex, Penn.; one at Sharpsville, Penn.; and one at 
Struthers, O. In addition to these the company has a charcoal furnace in 
operation at Depere, Wis. 
700 tons daily. The number of employes in the company’s service, 


The present capacity of these furnaces is about | 


Lake and Coe streets, where every facility for extending the business is 
The area owned by the company has a frontage on Lake street 
of 865 feet, with a depth of 339. | Upon this plat stand the factory build- 
ings, two in number, each 264 feet deep, with 80 feet span. A 


only a short distance away, to the works, affording the best of rapid ship- 
ping facilities. The original corporation employed 50 men; the great 
increase in the business now gives steady work to 250. Their duties are 


| supplemented by an extensive outfit of labor-saving machinery, much of 


including the miners, furnacemen, coal handlers, dock men, and vessel- | 
| a number of original features. 


men make a small, though widely-scattered, army. 


In connection with its shipping business, the firm owns docks in this | 


city, Ashtabula and Buffalo, all constantly utilized. By owning its own 
docks, the firm is enabled to handle its cargoes without delay, and in the 
lake trade, where time has become rather more than the equivalent for 
money, expedition is a permanent necessity. By no firm is this necessity 


kept more plainly in view, and it is undoubtedly due to this fact that the 
company can ascribe much of its commercial success. 

The course of the firm during the seven years of its existence has been 
This can undoubtedly be 


one of unvarying advancement and extension. 


it necessarily of a special character, the mode of manufacture involving 


The specialty of the Avery Stamping Co. is the stamping of sheet 
metal, more especially heavy stamping, in which class of work they excel 
all previous attempts. In the wrought steel bowls stamped by them, they 
overcome what was looked upon as a mechanical impossibility. Theirs 
was the first attempt at this work in the United States; the only bowls 
bearing any resemblance to theirs coming from Sweden. ‘These bowls are 
used in cream separator machines, and are subjected to a pressure produced 


| by rapid centrifugal force which no cast bowl could be made strong enough 


to withstand. The company is now turning out numerous articles of this 
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steel hollow ware in large quantities. The Bronson Supply Co., who 

handle a portion of the factory’s output, alone finding a market for over 

2,000 pieces per day. In making this Bronson Supply Co. ware, known 

to the trade as the ‘‘ Never-Break,” the metal is put into the required 

shape from the flat sheet without displacing any of the metal, leaving the 

latter the same thickness throughout as in the original sheet. The ‘‘ Never- 

Break” brand covers every form of domestic cooking utensils, which are 

now recognized as the very best, most durable, and consequently most 

economical that the market supplies. Each piece bearing the brand is guaran- 

teed not to break, crack, warp or leak. A large part of the the company’s 

output is contract work for elevators using the Avery seamless steel bucket, 

the only elevator bucket of the kind manufactured. In the production of 
all their work the establishment uses only the extra fine open-hearth steel, 

and every piece in their output is warranted. The market for the com- 

pany’s products extends from the Red River of the North to the Gulf of j 
Mexico, and from ocean to ocean, the Pacific Coast trade developing into 

heavy proportions. Outside of our own nation the goods are now shipped 

to Scotland, Germany, Denmark and Austria, the foreign trade being 

already extensive, and rapidly increasing. 

The surprising success of the company, gained in so brief a time, and 
evidenced by the fact that its goods are to be found in every section of the 
country, is a gratifying proof of the high rank its product takes. Indi- 
vidual orders coming from the most remote places, show that the name of 





the concern is penetrating wherever civilization extends. All of this suc- 
cess can be set down as due to the company’s perseverance in conquering 
methods of manufacturing hitherto deemed impossible ; to its enterprise and 
high business character, and lastly to the unvarying excellence of every 
piece of goods which leaves its works. 

The Avery Stamping Co. is stocked at $500,000, and holds a valuable 
line of patents covering its elevator buckets and other specialties. The 
office of the company is located in the works, corner Lake and Coe streets, 
and the present officers are: Joseph Perkins, President; Ralph A. Har- 
man, Vice-President; Douglas Perkins, Secretary and Treasurer; A. E. 
Bronson, Manager; F. W. Judd, Superintendent. 


OSBORN MANUFACTURING COMPANY. 


Important industries are continually springing up in this city, the ex- 
tent and success of which are frequently matters of surprise to the general 
community. For instance, the manufacture of fine spring-tempered steel 
wire brushes and brooms has become so important an industry that there is 
scarcely a city or town in the country where they are not used to some ex 
tent. Cleveland possesses the largest manufactory making a specialty of 
these articles in the world. This is the Osborn Manufacturing Co., which 
makes steel wire brushes and brooms, boiler flue cleaners, isinglass whisks, 
branding iron brushes, painters’ dusters, scratch brushes and the celebra 
ted ‘‘ Dandy” horse brush, which is meeting with such an extraordinary 
sale at the present time. In fact, they make brushes and brooms for every 
conceivable purpose ; from heavy flat wire for foundry use, and round wire 
as fine as hairs, for dusters, fine sweeping brooms, and similar purposes’ 
The fine steel brooms and painters’ brushes are gaining a well-deserved 
reputation throughout both this country and Europe. 

The company’s trade extends from ocean to ocean, from Canada to 
the Gulf, and is supplemented by a large foreign business, conducted 
through their foreign office, Rue de la Consolation 89, Brussels, Belgium. 





The secret of their unrivalled success is that they make the best goods 
that unequaled facilities and the highest grade of skill can produce. By 
using the most approved machinery they are enabled to turn out good work 
cheaply, and by employing only experienced workmen, and using the best 
material that can be procured, they maintain their ascendancy over all com- 
petitors. 

Their main offices and factory are situated at Huron and Sheriff streets, 
where their manager, Mr. F. Wayland Brown, makes his headquarters. 





THF FORD & WASHBURN ELECTRIC COMPANY. 


[ILLUSTRATED. ] 

One of the growing electrical companies of Cleveland, that has made 
a sudden aad strong pull for popularity during the past year, is the Ford 
& Washburn Electric Co. Having a good thing in their improved arma- 
tures for dynamos, they propose to push it for all that it is worth. The 
claims made for this improvement are strong and, being backed up by work 
for some of the leading establishments of Northern Ohio, they appear to be 
well founded. The special improvement, which, they claim, puts their 





dynamo far in advance of all others and places the use of electricity for 
lighting within the reach of the smallest plants, is its self-ventilating feature ; 
but the dynamo itself possesses many points of superiority, attention to 
a few of which is herewith briefly directed. 

The bed plates and brackets are one complete casting. The magnet 
yokes are wrought iron fastened to the bed plate, and the pole pieces are 
separate castings bolted to magnet yokes. The field cores are wound on 
separate shells, and are interchangeable for all machines of same size. The 
armature shaft is steel and of extra large size. The especial feature of their 
dynamo, as above stated, is the armature, which is self-ventilating. It 
draws a current of air from both ends and along the line of shaft and out 





through the discs, which are separated, and through the winding, with 
openings to let the air pass out. The rapid rotary motion of the armature 
send out the current of air, which keeps the armature and pole pieces cool 
and therefore more effective than the old style which is so liable to heat up. 
This self-ventilating feature, it is claimed, is found in no other dynamo at 
present manufactured. It is adapted to both motors and dynamos. Fig. 
t shows the dynamo, Fig. 2 the armature, the arrows indicating the direc- 
tion of the current. These dynamos are of high efficiency, andare rapidly 
being introduced into industrial establishments. 


THE SEATON MANUFACTURING COMPANY. 

The past year has been one of unprecedented success for the Seaton 
header, manufactured by the Seaton Manufacturing Co. It has obtained 
‘a place in many of the largest shops in the country—East and West—and 
gained a well-earned reputation wherever it has gone. ‘Their rivet 
machine, track bolt header and carriage bolt header, cut from the bar head 
and eject automatically, which is claimed to be the most economic method. 
The chief points in their method are their stock gauge, cutter and ejector, 
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all secured by letters patent. Their ejector is positive, requiring no change 
for different lengths of bolts or rivets—always ready. They cut, head and 
eject flat, countersunk heads This device to release the heading die when 
the machine is ‘‘stuck,” avoids any delay in starting again. The shear 
breaker is a new and improved device to prevent any extra strain on the 
bed or shaft. In Nos. 2 and 3 bolt headers, and in Nos 3 and 4 upsetters, 
they have placed their new automatic stop (patented), which keeps the 
movement of the heading slide and the dies under the perfect control of 
the operator, while all the rest of the machine is in constant motion, and 
the full momentum can be brought to bear ona single stroke or more. 
The simplicity and noiselessness of this stop movement will be greatly 
appreciated by every bolt maker and forger. 


CLEVELAND ROLLING MILL COMPANY. 


Little could the late Henry Chisholm have imagined that the plant his 
energy and shrewdness called into existence almost 30 years ago, would, 
in a brief time, become the leading individual manufactory of the city of 
his adoption, and be ranked among the very foremost of the nation. That 
is the record of the Cleveland Rolling Mill Co., whose progress has been 
identical with the progress of the city, and whose existence has been no 
small factor in accelerating the city’s manufacturing growth. 

The Cleveland Rolling Mill Co. was incorporated in 1863, its first 





plant being the Lake Shore mill, formerly operated by Stone, Chisholm & 

















ticularly in shipbuilding are the Cleveland Rolling Mill structural materials 
in constant demand. Outside the local market, the products are demanded 
throughout the length and breadth of the nation. 

Upon the death of Mr. Henry Chisholm, the founder of the company, 
which occyrred in 1880 and was looked upon as a severe loss to the com- 
munity, Mr. William Chisholm, then a resident of Chicago, was called 
from that city to take his lamented father’s place at the head of the com- 
pany, a position which he has since filled. The present officers of the 
corporation are: 3 

William Chisholm, President; W. B. Chisholm, Vice-President; 
Edward S. Page. Secretary. The directors are William Chisholm, W. B. 
Chisholm, Henry B. Payne, J. H. Wade, Jr., Edward S. Page, Douglass 
Perkins and George W. Howe. During the present year the board 
suffered the loss of Mr. J. H. Wade, long connected with the company, 
and a citizen widely esteemed for his practical benevolence and upright 
character. 

The general offices of the Cleveland Rolling Mill Co. are in the 
National Bank Building, at the corner of Water and Superior streets. 


HILL CLUTCH WORKS. 
To the general reader the nature of a friction clutch may be a pro- 
found mystery, yet, in the mechanical arts, this peculiar attachment plays 
a very important part. It plays an important part, too, among the indus- 
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CLEVELAND SHIPBUILDING COMPANY. 


Jones. In 1864, the company’s mills and blast furnace were established | 
in Newburgh, which has ever since remained the main establishment. In | 


1882, the company erected two blast furnaces on the river, near Broadway, 
known as the Central Works, with a capacity of 500 tons of pig iron per 
day. 

The average number of men employed by the company the year round 
is about 4,000. The value of the product will this year reach $8,000,000. 
The immense output indicated by this sum includes everything that the 
modern rolling mill is capable of turning out, with a special effort in the 
line of structural material, angles, channels, beams and zee-bars, the com- 
pany’s vast facilities enabling them to put these products on the market at 
a cost of production which few mills can compete against. The ore used 
by the company’s mills comes direct from the best-known Lake Superior 
mines, the corporation controlling the Negaunee mine, in Northern Mich- 
igan, and owning large interests in other mining properties. A decided 
advantage to the company lies in the fact that it owns its own docks adjoin- 
ing the Central Works, and at these the ore is unloaded direct from the 


vessels, without any intermediate transportation, an advantage of the | 


utmost importance, which is enjoyed by but few other mills. 

During the past six years, the plant of the company has been very 
greatly improved and enlarged—the Newburgh establishment now covering 
over 100 acres. Fully equipped with the most thoroughly-tested modern 
machinery, it is looked upon as one of the model iron plants of the world. 
The product of the mills finds a ready and extensive local market. Par- 





tries of our city, for a big factory, with costly appurtenances and a large 
force of men, is devoted especially to the production of friction clutches. 
This is the Hill Clutch Works, situated near the foot of Waverly avenue, at 
the Lake Shore & Michigan Southern Railway crossing, where, in less than 
four years, an extensive and constantly growing business has been estab- 
lished. The proprietor of the works is Mr. H. W. Hill, who is both a 
mechanical engineer and successful inventor. He was making his special- 
ties in, Chicago in 1884, but, being convinced that Cleveland presented 
better facilities, he removed here in 1886, and established the Waverly 
| avenue works. The establishment is fitted up with machinery of a costly 
_ and intricate character, much of it of Mr. Hill’s own designing, the Hill 
| clutch being made on a new principle invented by him. The factory also 
| turns out, in addition to the specialty already mentioned, all descriptions of 
power-transmission machinery, pulleys, shaftings, couplings, hangers and 
| similar attachments, this part of the work being done to order. Mr. Hill’s 


ability as an expert mechanician is also shown in the designing and arrange- 
ment of electric light plants, flouring mills, saw mills, and productive 
works of a similar character, and this feature of the business has become a 
large and important one—not exceeded in extent by any concern in the 
‘country. He is constantly adding improvements and extensions to the 
| works, and finds his reward in an ever-increasing Output and corresponding 
| demand. 

The Hill clutch possesses features of superiority which, its inventor 
believes, make it, by all odds, the most desirable friction clutch on the 
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market. Its mechanism is of a simple, yet thoroughly ingenious char- 
acter, and it is made in the most perfect manner, all parts being nicely 
finished and accurately balanced. It is operated easily, without jar or start 
to the machinery, and all possibilities of breakage are carefully guarded 
against. One particularly excellent device in connection with the Hill 
clutch, is the interchangeability of the different parts. Each part is made 
strictly to gauge, and duplicates of any part may be ordered by number 
and will be found to fit perfectly. ‘The peculiar advantage of this and the 
other special features of the Hill clutch will be thoroughly understood by 
all skilled mechanics, and have served to give it a market which extends 
through every section of our country, and bids fair to introduce it where- 
ever machinery is in use. © 

Mr. Hill reports that the business of the past year was much in excess 
of that of 1889, and the outlook for 1891 is of the most encouraging char- 
acter, promising an increase even over the yearly gains already noted. 





THE HACKNEY HAMMER COMPANY. 

The Hackney Hammer Co. was founded about two years ago by a 
party of gentlemen who had purchased the American and Canadian patents 
granted to Gilbert Glossop, of Yorkshire, England, on pneumatic hammers. 
The idea of the hammer was entirely novel, and only a very few had been 
built up to the time of the formation of the company here, so that it took 
some time to get all the details of construction of the different sizes into 
proper form. In fact it is only within a few weeks that any effort has been 
made to put them on the market. Now, however, the company have fitted 
up their works on Johnson street with the most modern and efficient tools, 
and have everything so arranged that they can build the hammer with 
economy and dispatch. And having had several different sizes in success- 
ful operation in their own forge for over a year, they feel warranted in of- 
fering them to the public as in every way superior to any other hammer. 

Aside from their machine shop the company have a very complete 
forge, where they can show their different sized hammers in practical 
operation. The power required for their operation is so small and the 
work so superior, that those used to the old forms of belt hammers are sur- 
prised at the ease with which the hammer handles work for which, ordin- 
arily, a steam hammer would be required. 

We predict for the company a brilliant future, as there is an enormous 
field for their hammer that no other is capable of filling. The shop equip- 
ment is first class and the management in good hands. The officers are J. 
B. Perkins, President ;' F. C. Brooksbank, Vice-President and Manager ; 
J. W. Smith, Secretary and Treasurer. 





E. H. JONES & CO. 


When expert knowledge, strict reliability, and good business manage- 
ment are combined, success is sure to come. ‘The firm of E. H. Jones & 
Co., 223 and 225 River street, has obtained a wide reputation for superior 
work in the line of designing and erecting steam plants, and in constructing 
first-class heating systems. They are having great success in introduc- 
ing the hot blast heating system into manufactories, one of their most re- 
cent contracts being to supply the new works of the Cleveland Printing & 
Publishing Co. 





E. C. POPE. 


For the past ten years Mr. E. C. Pope has been one of the most active 
handlers of ore and metals in this market. With a large acquaintance 
among iron men, an intelligent foresight 4s to the drift of events, and an 
enviable record for upright and honorable dealing, he has always stood 
deservedly high in the estimation of the trade. The best recognition of his 
ability is the fact that he is the sole sales agent of the famous Norrie and 
Pabst mines, whose united product for the year 1890, has reached 1,100,000 
tons. Mr. Pope also makes a specialty of metals, such as copper, lead, tin 
and spelter. His office is at Nos. 10, 11 and 12, Arcade Building. 





INDUSTRY FILE WORKS. 

The Industry File Works (A. & H. Gough, proprietors,) were started 
seven years ago by C. Gough & Son. ‘They now have 30 menin their em- 
ploy and turn out 10,000 files per annum. Their trade extends to New 
York, Indiana, Michigan, Alabama, Virginia and Pennsylvania, and is 
growing very rapidly. Their product is strictly hand-cut work, and is all 
warranted, the Messrs. Gough being practical file makers. 





THE LARGEST PATTERN WORKS IN THE WORLD. 

Among the curiosities of business success, we make note of the 
Gobeille Pattern Co., of this city. Pattern makers and pattern shops are 
everywhere, yet this concern, said to have been started, within the last 
decade, with three workmen and $1,700, has grown to be the largest pattern 





works in the world, with their own four-story brick factory, having nearly 
200 feet frontage, and something like 100 pattern makers at work, full 
time, every business day in the year. While no person not in the employ 
of the company, is allowed in the shops, it is pretty generally understood 
that their success is due to division of labor, a fine equipment of special 
machinery, and, perhaps, the strange fascination of business men of the 
present day for dealing wih big concerns from whom they can exact quick 
delivery. Many women are employed in certain departments. 





LEADING INDUSTRIES OF THE CENTRAL WEST. 





THE “CONLEY LANCASTER” DIRECT STEEL PROCESS. 
[ILLUSTRATED ] 

There cannot possibly be a more important industrial process devised 
than one which shall produce a cheap and thoroughly practicable method for 
the production of iron and steel by a direct and continuous process—thus 
avoiding the waste, extra labor, cost of reheating and handling of the metal 
in the successive treatments involved at present even under the Bessemer pro- 
cess. This great disideratum has hitherto evaded attainment through various 
causes, mainly the unequal distribution of heat, the lack of proper or complete 
access to the ore in the retorts when necessary to manipulate it, with a lack of 
facility also in closely watching the stages of the process. All these disadvant- 
ages and drawbacks or defects would appear to be entirely overcome, at least, 
in the appliances and novel treatment that goes to make up the Conley-Lan- 
caster process by which, indubitably, iron or steel of an improved quality may 
be produced from the most inferior or base magnetic or other iron ores, at a 
cost considerably and vitally less than a similar quality of metal may be pro- 
duced by any other method as yet found; this, be it noted, at a plant-cost 
which is less than one half that of a blast furnace of the same producing de- 
gree, coupled with a materially smaller cost of maintenance, as well as cost for 
labor and fuel. But aside from such material advantages as comparative cheap- 
ness as to plant, coupled with economy in operation, there is the vital gain in 
this case of a process that produces steel from ores which were hitherto entire- 
ly unavailable for steel production, such as rich hematites and specular ores 
and magnetic rich ores—sea sand as well as phosphoretic and sulphuretic ores 
—that are so wide-spread and abundant and which cannot be used for the 
Bessemer process. 

The Conley-Lancaster process consists of treating iron ore in horizontal 
regenerative deoxidizing retorts moulded in fire-clay, each of which at the 
front end, is provided with a small muffie-door, and at the rear end with a 
large sliding door, leading into, and connected with, a central open-hearth 
melting furnace. These retorts are supported within a furnace, but when 
treating evry rebellious ores high in sulphur and phosphorus, they are pro- 
vided at the rear with a supplementary or auxiliary heating chamber. Inter- 
mingled with the ore under treatinent and manipulation, is pulverized charcoal 
or coke, or hydro-carbon gas from the gas producers may be substituted, ac- 
cording to circumstances, and which combines with the impurities, and is 
passed off through the roof, by means of suitable pipes. When the ore is 
ready for removal from the deoxidizing retorts, which is ascertained by exam- 
ination through peep holes, it is passed through the rear opening of the re- 
torts, into the central open hearth-melting furnace, or when so constructed 
for exceptionally high phosphoretic and sulphuretic ores, into an auxiliary 
heating chamber, without exposure to the atmosphere, giving the ore no op- 
portunity of again taking up oxygen, after being treated to the deoxidizing 
retorts. 

The Conley-Lancaster system is chiefly based on the heating of the ore in 
closed regenerative deoxidizing retorts, in sombination with a certain quanti- 
ty of carbon, in the form of coke or other solid carbon, properly granulated, 
or when convenient, hydro-carbon gas may be substituted for the solid car- 
bon. This, moreover, is the only process which dispenses with the use of 
limestone either as a flux or as a basic lining, (although the latter can be ad- 
vantageously used for eliminating the last traces of phosphorus) which is a 
material gain, as there are iron districts where limestone is not readily obtain- 
able. These important results are reached without the least complication ; 
in the contrary, by a material simplification that dispenses with the costly 
blast furnace and blowing plants, converters and appurtenances, and substi- 
tuting for them, simple deoxidizing and melting furnaces shown in the cuts 
herein. Thus, as is apparent, an enormous attendant expenses of fuel, renew- 
als, repairs and labor involved in connection with the blast furnace plants, are 
saved. The regenerative deoxidizers, and also the central melting furnace are 
heated by the combustion of the gas with an admixture of air, after the man- 
ner of the ordinary regenerative furnace. 

One very important feature in the Conley-Lancaster direct steel process is 
the facility by which ore under treatment in the deoxidizers is kept in the 
proper condition and at the exact temperature for eliminating both phosphor- 
us aud sulphur. Of course, the ore has, according to its varying proportion 

of these impurities, to be prolonged in its manipulation and treatment while 
in the deoxidizers. The purification, therefore, becomes more costly in pro- 
portion to the ore’s increase of phosphorus and sulphur and the consequent 
additional time, heat and manipulation needed for their elimination. The sim- 
plicity and common sense system involved in this unique direct steel making 
process cannot fail to commend itself to all studious and practical minds. 

To produce pure metallic iron or steel from iron ore it is necessary to dis- 
sever and dispel the 27 per cent. oxygen therefrom that is always found in 
combination with about 70 per cent. of metallic iron in the ore known as an 
oxide. Usually associated with this oxide of iron are impurities, such as phos- 
phorus, sulphur, and silicious and earthy matters in varying proportions. Be- 
fore placing the ores in the deoxidizers, it is crushed and pulverized and the 
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silica and earthy matter removed. It is then mixed with about 20 per cent. of 
finely pulverized charcoal or coke and placed in the closed deoxidizers where 
it is subjected to such varying degreés of heat as will successively drive off the 
various impurities and at last at a higher temperature expel the oxygen and 
leave a pure metalic sponge. 

If the central open hearth furnace has a basic lining the process of elimin- 
inating the last traces of phosphorus is thereby shortened. The greater por- 
tion of of the phosphorus, however, is removed as phosphoric acid while in the 
deoxidizers at a temperature of from 600 to 800 degrees Fah., passing ou} 
through the exit pipe into the atmosphere. This means of purification is 
cheaper and more effective than that of solely relying on the basic process, as 
the very expensive basic lining will thereby only require renewing at much 
longer intervals. The purified and heated product is then passed into the 
connected open-hearth melting furnace where it is readily reduced to a melted 
condition and run off into ingot monlds and thence to the rolls or hammers 
for conversion into billets, bars, girders, boilers and other plates, rods, rails, 
etc. The enormous saving in cost of plant, labor and fuel, as well as in time, 
repairs, waste of carbon and materials by the adoption of the Conley-Lancaster 
direct process over that of the present blast furnace method of producing pig 
iron and thence its conversion into steel by means of the Bessemer, Siemens, 
or other convertors, cannot but suffice to mark its successful advancement as 
one of the most pronounced strides ever made in the iron and steel making 
industry. 


A soft steel of uniform and excellent quality is produced directly from the 
Z* and 
4 Figl- T 














idizers which are surrounded by heating chambers a?, the heat being supplied 
from the generators /, The central open hearth melting furnace 7+, is also 
heated by the same generators { The deoxidizers are charged through the 
chutes a*, a*, with mixed ore and carbon in a pulverized condition, such being 
manipulated in the deoxidizers by a slice-bar inserted through the small slid- 
ing door P, of the muffie-door 7, If the hydro-carbon gas is substituted for 
the pulverized carbon it is admitted through the pipe r. The impure gases 
resulting from the treatment and admixture of carbon and ore while in a heat- 
ed state, pass off through the exit pipes C, C, which are extended through the 
roof of the building. When the ore has been reduced to a state ofsponge the 
slides 7*, 7 ?, are raised, when the contents of the deoxidizers are transfer- 
red to the central melting furnace for final reduction. The melted lead is 
eventually tapped off through the spout Y, into the ladle car D, whence it is 
distributed into the ingot moulds. 

For further particulars and cost of plant and terms for the adoption of the 
process, application should be made to Mr. Lancaster, 171 Broadway, New 
York.—[Financial and Mining Record, New York, Nov. 22. 





BUFFALO HOT BLAST STEAM HEATING APPARATUS, 
[ILLUSTRATED.] 


The necessity of a perfect system of heating and ventilation in factories 
and manufacturing establishments, which contain a large number of people 
employed the greater part of the day, is as great for the comfort and health 
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Cross SECTIONAL VIEW. 


THE ‘‘CONLEY-LANCASTER” DIRECT STEEL PROCESS. 


ore at from $10 to $12 per ton less than steel can be made from the same ore by | 
the Bessemer, Siemens (which require pig) or any other known process or 
plant; and by the consumption of less than 1,000 pounds of bituminous coal 
(converted into gas) to each ton of steel produced. The ordinary and existing | 
open hearth furnaces can be cheaply and readily converted into the Conley- 
Lancaster system by attaching thereto, or mounting thereon, the deoxidizers | 
and their necessary regenerative attachments. Before placing the ore in the 
deoxidizers, it is crushed and cleansed, either by passing the finely granulated 
ore through a magnetic ore separator, if magnetic, or by crushing and wash- | 
ing if a hematite or other class or non-magnetic ore is used. 

The Conley-Lancaster direct steel process plant, secured throughout the | 
world by several strong and valid patents, are the joint inventions of Michael 
R. Conley and James H. Lancaster, who have devoted considerable time and 
attention to the perfection and development of this important innovation. | 
Mr. Conley was for many years associated with Mr. Thos. A. Edison in devel- 
oping the method of separating and cleansing magnetic ores by magnetic in- 
fluence and subsequently co-operated and is still engaged with Mr. James H. 
Lancaster, of 171 Broadway, New York, the inventor of well known “Lancaster” | 
rock and ore crushers and excavating and dredging machines, in the intro- | 
duction of the now successfully demonstrated Conley-lancaster process for | 
producing steel direct from the ore. 

With reference to the various illustrations relative to the Conley-Lancaster | 
process described in this article, the indicating letters T. represent the deox- | 


| of the inmates as in the most elegantly appointed office or other buildings, 
_ Actual experiments have repeatedly proven the fact that employees receiving 
| the invigorating effect of a constant renewal of air will execute from Io to 15 
| per cent. more work per day with a smaller percentage of absentees. Without 
| discussion, it is safe to say that the Jarge majority of buildings of this kind 


are heated with steam, this usually being taken from the same boiler which is 
used for generating the necessary steam for supplying power to run the 


| machinery. All are familiar with the disadvantages of direct steam, either 


from radiators or from piping systems overhead or around the walls of the 


| buildings. There is hammering in the steam pipes, damage resulting from 


leakage, the necessity of frequently repacking the valves, constant care and 
expense of keeping the entire system in order, the inconvenience of frequent 


_ regulation, the ever present danger of fire, and of freezing up of pipes. Add 


to this the imperfect distribution of heat, even in the most carefully planned 
outfits, resulting in the overheating of one portion, the underheating of 
another, and, above all, the cost of maintainence, and nothing further should 
be required to indicate its disadvantage. 

In the Buffalo hot blast system, the entire quantity of radiating surface is 
massed together into manifold sections. differing in sizes and number, accord- 
ing to the number of cubic feet of air to be heated, the whole heating surface 
being encased in a steel plate jacket, and nothing but the best steel tubing 
used for the pipes in heater. Fresh air is taken in directly from the outside 
of building through a duct, and either forced or exhausted over the steam 
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pipes, from thence passing through conveying air pipes or ducts to different | 
portions of the building. The distribution of the air is complete and entirely 
independent of all other conditions, so that a uniform temperature is thus 
secured in all parts of the building, both at floor and ceiling, without refer- 
ence to outside temperature. It should be noted, in passing, that by concen- 
trating the steam pipe, much greater duty is secured from any stated number | 
of feet of pipe. Actual experiments have shown that one-fifth the amount of 
lineal feet of one-inch pipe, required to heat a given number of cubic feet of | 
air by direct radiation, will give equally as much heat when arranged in the 
form of a hot blast heater and distributed by a fan to the different parts to be 
heated. In plain figures, 1,000 lineal feet of one-inch pipe in a hot blast box 
will give, generally, the results of 5,000 lineal feet of one-inch pipe strung 
around the building; and with the former, temperature and the distribution 
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Fic. 3.—BUFFALO HOT BLAST STEAM HEATING APPARATUS. 





of air is complete, being uniform in all parts of the space heated. The com- 
forts derived by a hot blast system do not end with fresh heated air, changed 
frequently in cold weather. In Summer, by simply turning off the steam from 
the heater, and then running the fan as usual, a constant circulation of fresh, 
cool air is maintained, and here, again, enables factory employes to do the 
work, 

A unique feature of these new patented heaters is the complete control of 
the heating surface, either when using live or exhaust steam, or both. This is 
secured by a patented valve placed between each section, and shown in opera- 
tion by Fig. 2. This valve is the exclusive property of the Buffalo Forge Co., 
Buffalo, N. Y., whose patented outfit is the one referred to herewith, the valve 
being specially designed by them for this work. The cages in which the 








BUFFALO HOT BLAST STEAM HEATING APPARATUS. 





valves are fitted are made suitable for the different sizes of manifolds, and are 
fitted to receive a brass nut, into which the valve stem screws. The valve, in 
itself, is made of such shape, and so put into position in the valve cage, that it 
is impossible for it to stick, leak or become obstructed so as to render its 
improper working. The valve stem and nut are of special composition, and 
are entirely free from corrosion or rusting. With using either live or exhaust 
steam alone, or both together, the valve remains perfectly tight. To prevent 
any leakage on outside of valve stem, the valve cage is provided witha stuffing 
box and nut between it and the handle, this being the only packing used in its 
construction. By the use of this valve, which is found in no other heater 
perfect control of the heating surface is afforded, as above referred to, so that 
when the weather requires but little heat, it is not necessary to run the whole 
number of sections. Fig. 1 shows the general appearance of the apparatus 
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INTERIOR: VIEW. 


THE IMPROVED DOUGLAS INSTANTANEOUS WATER HEATER. 
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Fig. 2. 


when blowing through heater. Fig. 2, ground plan of the heater. 
shows end sections with patented valve between. 


Fig. 3 
Complete catalogue and 
blue prints, showing detailed application of this system to various buildings, 
will be furnished by the manufacturers, if addressed as above. 





THE IMPROVED DOUGLAS INSTANTANEOUS WATER HEATER. 
[ILLUSTRATED.] 

The Instantaneous Water Heating Co., 210 Illinois St., Chicago, announce 
still further improvements in their No. 2 Douglas instantaneous water heater, - 
which we here illustrate, and which the company claim to be more effective 
than any heater they haye made. The heating surface has been largely in- 
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creased and the operations still more simplified, which is sure to increase its 
already large demand. Great care has been exercised in the construction of 
this heater, and with the aid of their long experience they have been enabled 
to overcome all objections in using water containing lime, magnesia, etc. 
This heater is adapted for all kinds of gas, and arranged to supply both bath 
and basin. While the cost of the manufacture has been increased, the trade 
is informed that the prices will remains the same. The operation is as fol- 
lows: After lighting pilot C, the gas supplying burner D is turned on at gas 
cock C, which passes upward through pipe E, and into double spray G, then 
discharging in spray form on the outside of cylinder H and on the inside of 





cylinder I, the water from cylinder I discharging through pipe K and mixing 


ns 





gpa someone oto 








with the water passing over cylinder H and passing out at spout lL. The 
flame from burner D passes upward through the annular space between copper 
cylinder H and I, aud in doing so, comes in direct contact with every part of 
the heating surface. The water can be regulated to any temperature by open- 
ing or closing supply cock C. Further information will be cheerfully given 
by addressing the manufacturers. 











R. THE CARD ELECTRIC MOTOR & DYNAMO COMPANY. 
[I1LLUSTRATED.] 

ounce We illustrate herewith, the type adopted by the Card Electric Motor & 

eater, - Dynamo Co., Cincinnati, O., for their motors from 8 to 30 H. P., or dynamos | 

ective from 100 to 350 lights. The general type of the motor, it will be seen, is that 

‘ly in- which has been conceded by electrical experts to be the most efficient and | 








economical. The fields are oval in shape, thus enabling the manufacturer to 
use all the iron and wire that are necessary for the proper proportion for 
highest efficiency of the motor or dynamo without raising the armature to 
such a height as to weaken the bearings. It will also be noticed that the base 
and upright pieces for the bearings, are made in one solid casting, thus giving 
great strength where most required. The bearings are self-oiling, the pole- 
pieces and head are one solid forging. The above company have endeavored 
to profit by the experience of their conipetitors in this line, and think they 
have perfected a simple, compact and durable machine. The fact that this 
company are moving this month into new and more commodious quarters is 
sufficient evidence of the popularity of their goods wherever they are known. 


THE CARD ELECTRIC MOTOR & DYNAMO COMPANY. 


They are manufacturing a full line of all sizes of motors and dynamos, and 
solicit correspondence with people in need of anything in that line. 





A NEW SELF-CONTAINED ENGINE. 


[ILLUSTRATED.] 
The accompanying cut shows an engine of new design which the mann- 
facturers intend to place on the market at a reasonable figure, in all sizes. 





| The frame is one of the self-contained patterns, having, it is claimed, great 
| advantages over other engines of the same class sold at about the same price, 
| in being so made that the driving pulley can be worked either between the 


bearing or overhung, whichever the purchaser sees fit to order. The cut 


_ shows it with the overhung pulley. The advantages of having the boxes both 


cast on one bed are well known to all users of the steam engine. The engine 
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is always in line and it does not require a man of experience to set it in posi- 
tion. The advantage of having the pulley between the bearings is also known. 
It equalizes the strain and permits of the engine being used to a higher speed 
and a greater development of power than would be possible on one with an 
overhung pulley. Another advantage this engine is claimed to possess over 
most of the others that have the overhung cylinder, is in having two distinct 
cylinder heads. The ordinary run of engines are made with the stuffing box 
attached, cast to the main frame of the engine. This makes it difficult to have 
repairs made, and, in event of the stuffing box getting out of order from 
breakage or otherwise, it necessitates a very bad piece of patchwork or the 
getting of an entire new bed plate. The engine is heavy and well made, being 
designed in good proportions. There are a number ef them on the market. 
and they are giving the best of satisfaction. The manufacturers claim to have 
made their list prices low with a view to introduce the engine as rapidly as 
possible on the market. The fact that their sales will amount to between 250 
and 300 boilers and engines this year, should be evidence in itself that they 
are in the market to compete and hold their own with other manufacturers, 
They call particular attention to their Scotch patent portable engine, which 
has been illustrated in this paper before. For particulars, prices, etc., address 
D. K. Norton & Son, corner Second and Elm streets, Cincinnati, O. 

Messrs. Norton & Son have just arranged with the successors of the 
Blymyer Manufacturing Co., of Cincinnati, to dispose of their entire stock of 
boilers and engines, both completed and uncompleted, amounting in all to 
about 50, from roto 150 H. P. They will be in position to make very reason- 
able figures on any of these engines, and will be pleased to send cut and full 





VAN DUZEN GASOLINE ENGINE. 


particulars of any size wanted. The reputation of their engines is second to 
none on the market, they being particularly heavy and workmanship of the 
best. 
GASOLINE ENGINES. 
[ILLUSTRATED ] 

The gas engine is adapted for stationary uSe only, and can be used only in 
cities having gas. Therefore, the demand has been for a motor of some kind 
which could be used in the small towns andcountry. This long felt want has 
been secured by the Van Duzen Gas & Gasoline Engine Co, Cincinnati, O- 
Although they are builders of a gas engine which contains many superior ad- 
vantages over other gas engines, they did not allow themselves to be carried 
along in the old rut and be satisfied with the gas engine only, and started to 
experiment on a gasoline engine, the result of which will be seen by the accom- 
panying cut. This is a very compact and economical engine, the cost of run- 
ning being about one cent per hour per horse-power, on a basis of ten cents 
per gallon for gasoline of 74 test. It is the sameas their gasenginein every 
respect, with the addition ofa carburetter, which does not take up any extra 
floor space, as it is attached to the air pipe, and extends not morethan six to 
eight inches from the cylinder off toone side. 

The tank supplying the gasoline is usually placed outside the building. 
The carburetter isconnected direct to, and is under the complete control of 
the governor, and only makes the gas as it is called upon by the governor, and 
all the gas isconsumed as it is made. By this simple yet positive arrangement 
they complely overcome the possibility of any escapement of the gaseous mix- 
ture; hence, there is nosmell, danger of fire, or an explosion, the gasoline sup- 
ply being completely shut off. 

This engine is used in the cities, and towns, for running elevators, elevat- 


ing water for hotels, operating electric plants, or any other use to which an | 


engine can be put. In many instances parties have the gasoline attachment 
put on when they do not intend running with it continuously, but should any- 











thing happen that they cannot get the gas, they can fill the gasoline tank and 
go right ahead, thereby preventing a delay that is in most cases very costly. 

They have just completed the most compact gasoline engine ever construct- 
ed. It is of the upright type, the balance wheels and crank-shaft resting on 
the base, to which the pillar blocks are also cast, making all one casting. The 
cylinder is supported by four steel standards which also hold the journals for 
the gear-wheel shaft operating the valves and governor. The speed is 250 
revolutions per minute, and it develops 16 horse-power, using only about four 
buckets of water for a run of ten hours. The amount of gasoline used, varies 
according to the load on the engine. The floor space is reduced one-half that 
required by other gas or gasoline engines, being four feet by four feet, and 
the weight is 2,500 pounds. By comparing floor space and weight of other 
engines of the same horse-power, it will plainly be seen that there has been a 
vast improvement made as regards compactness in this class engine, which has 
usually been prominent in the eyes of mechanics as -being an excess of iron 
spread over too much space for the amount of power produced. Write them 
for catalogue and full information. 





STILWELL’S PATENT IMPROVED HEATER AND FILTER COMBINED. 
[ILLUSTRATED ] 

In these days of sharp competition and reduced profits, no steam power 
plant using high pressure engines can be regarded as complete, from an 
economical point of view, unless it is provided with an efficient heater utiliz- 
ing the exhaust steam for heating the feed water for the boilers ; and if, at the 
same time, the heater can be made to thoroughly purify the water so as to 





STILWELL’S PATENT HEATER AND FILTER COMBINED. 


prevent the formatiou of scale in the boilers, its economical value is thereby 
greatly augmented. In the Stilwell patent improved heater, herewith illus- 
trated, its manufacturers claim to offer just such a device, and they further 
claim to have successfully met all the objections hitherto urged against open 
heaters. Briefly stated, the following advantages are claimed:- 1. Very large 
heating and filtering capacity, and also depositing surfaces, for receiving the 
deposits of lime and other impurities. 2. Increased facilities for quickly and 
thoroughly cleaning the heater. 3. Effectual devices for separating and catch- 
ing the cylinder oil contained in the exhaust steam. 4. Automatic regulation 
of the inflow of cold water, thus insuring an even and steady feed. A finely 
illustrated descriptive catalogue can be had upon application to the manufact- 
urers, Stilwell & Bierce Manufacturing Co., Dayton, O, who for more than a 
quarter of a century have made a specialty of machinery for heating and 
purifying feed water for steam boilers, a fact which entitles their claims to 
careful consideration. 





DODGE’S BOILER COMPOUNDS. 

C. D. Dodge, manufacturer of boiler compounds, Lansing, Mich., writes us 
as follows :—In bringing the Dodge boiler appliances before the public, I do 
so after carefully investigating many of the other boiler cleaners now in use, 
either by my own personal observation, or by inquiring directly of the men 
who have used them, and as practical engineers are competent to judge of 
their worth. I find quite a number which are doing fairly well, while others 
are practically worthless, and in most cases their use has been discontinued. 
In some cases it is the fault of the engineers, who allow them to fill up with 
mud, and do not try to keep them clean, but in most cases itis the fault of the 
cleaners, because of the way they are constructed. Being an engineer of 20 


| years’ experience, I can speak from a personal knowledge of what I know 


to be a fact. In order to have a boiler cleaner work successfully, the skimmer 
must be as much as possible, if not entirely on the water surface, in order to 
collect the sediment and dirt as it comes to the top while the water is in agi- 
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tation, as it is when the steam is up, and the boiler in use. It is very seldom 
that you find engineers who keep the water in the boiler at one point all the 
time. Sometimes they have one guage and sometimesthree. Itis impossible 
to attend to their other work and keep the water always at just such a level. 
All other skimmers are arranged stationary, to be on the water level at one 
and ahalf ortwo guages, and it is a common occurrence for them to be wholly 
submerged or entirely above the water, in either case being utterly useless. I 
think any practical engineer will see where I have the advantage over all oth- 
er boiler cleaners, as with my double floats and ball joints, my cleaner is on 
the water surface at all times, no matter what the height of the water in the 
boiler, if it is above the flues. It is also arranged that the return pipe is dis- 
charging the return water from the rear of the boiler back toward the fire or 
front of the boiler, thus keeping the circulation upward and toward the mouth 
of the funnels where all the scum and filth are taken up by the syphonic action 
and carried into a mud drum, where they settte and are blown off. We also 
have a galvanic battery attachment in connection with our boiler cleaner, for 
loosening up the old scale. All owners and managers who are anxious to cur- 
tail expenses, and engineers who wish to save lots of hard work and establish 
a reputation for economy, should use our boiler cleaners. Itis a well-estab- 
lished fact that a very thin coat of scale will require from { to 4% more fuel, 











stable use. Other specialties embrace a great variety of trimmings for car- 
riages and omnibuses, harnesses and brass, nickel and other metals and alarge 
line of articles for refrigerators and counter hardware stores; also fixtures for 
store, office and bank fixture departments. They also manufacture conduc- 
tors’ punches, patent automatic syphon, patent bank protector, gas extinguish- 
er, apple-core slicer and cork-screw, door check, electric street shade and en- 


gineers’ torches and keep on hand a large supply of lamp trimmings and a - 


large variety in the merchandise department, sheet moldings, sheet springs, 
brass and copper tubing, all shades of lamp globes, water coolers, wash stands, 
steam guages, switch and berth chain, safety chain and seat beaters, marble 
slabs and many other articles too numerous to mention. 





A NEW TWIST DRILL. 
[ILLUSTRATED.] 

Without departing from the well established principles on which these 
useful tools have been manufactured for the past 20 odd years, the Gra- 
ham Twist Drill Co., of Detroit, Mich., is now placing on the market a new 
drill which is receiving the endorsement of progressive mechanics wherever 
introduced, and which strikes us as being posessed of great merit. The flute 
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A NEW TWIST DRILL. 


as scale is a non-conductor of heat. More attention should be given to the 
boilers if you wish to reduce the yearly expenses for fuel and repairs. Many 
boilers are weakened or started to leaking by using compounds for cleaning, 
all of which contain more or less acid, which will eat into the boiler and flues, 
and soon start them to leaking at the seams.” 





POST & CO., CINCINNATI. 
[ILLUSTRATED.] 

The very beautiful design herewith illustrated, will call attention to the 
prominent and well known firm of Post & Co., 217 West Fourth St., Cincinnati, 
O. This firm started in business in 1863, and from small beginnings has 
grown to its present large proportions, and is increasing all the time. Their 
trade covers all sections of this country and also extends into many portions 
of foreign countries. |} hey manufacture a great variety of all styles of lamps 
in brass and other metals, locks, basket racks, door, window seat and berth 
fixtures, buffet and vestibule trimmings for coach, private, sleeping, mail, par- 
lor, bufiet-vestibule cars and caboose cars: also manufacture lamps, locks, 
trimmings and various other articles for electric, cable and horse cars, power 
house and line supplies; also head-lights for locomotives, steamboats, steam, 
electric, cable, horse cars, bridging harbor, switch, street and mill lamps; also 
various styles of student, bracket and other lamps and lamps for carriage and 





or pod of the drill is of the well-known straight lip increase twist pattern—the 
shank ofthe drill is where the novelty comes in. Instead of adopting the straight 
round shank to be fastened by a set screw, or held in the expensive or compli- 
cated automatic chucks used for that purpose, or the taper shank which, 
though most largely used heretofore, is open to many objections, the Graham 
Co. has adopted a device which, it is claimed, is the very acme of simplicity 
convenience and efficiency. 

Briefly described, it is this: The double flute or groove of the drill is car- 
ried from where the twist ceases to the end of the shank, forming a parallel 
V-shaped groove on opposite sides of the shank, which grooves are utilized to 
hold the tool firmly in the patent chucks which accompany the set of drills. 
The web or bottom of this V-shaped groove is made of the same thickness in 
all drills, from \ inch to 3 inch, and in all drills above 4% inch the web is 
again of the same dimensions. The angle of the groove, however, does not 
vary. The effect of this arrangement is that all drills from \{ inch to % inch 
are accommodated in one chuck (No. 1), and all sizes above in the other (No. 
2) two chucks, thus covering the full range of sizes. The principles of these 
chucks can be seen at a glance by the accompanying illustratiors. The solid jaws 
fit into the shank grooves, asimple turn of the outside shell clamps them firmly, 
centering the tool and holding it securely in position. A turn backwards re- 
leases the drill instantly, but no wrench, drift or hammer being required. The 
chuck shanks are furnished plain, ready to fit to any drill spindle. It would 
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seem that these chucks should be practically indestructible. Certainly no 
simpler or more effective arrangement could be devised. 

The Graham Co. lay geat stress upon the fact that on account of the new 
form of their drill they are able to make a better application of the rolling and 
hot forging processes in the manufacture of their goods than is possible 
with the old style drills. Their drills are made by an ingenious com- 
bination of these two systems which, on account of the thorough work- 
ing, refining and compacting which the steel receives, especially in the 
center, where the wear and strain is the greatest, a tool is produced which will 
cut faster and wear longer than any drill now offered tocustomers. Judging 
from the testimonials and records of tests, these claims for superiority seem 
to be well founded, and we predict a speedy adoption of the Graham drill by 
all progressive mechanics, and a flourishing business for the Graham Twist 
Drill Co. 


EUREKA TEMPERED COPPER CO. 

The product of the Eureka Tempered Copper Co., of North East, Pa., presents 
to the trade a new and novel innovation. It consists of tempered or hardened 
copper or hardened aluminum,in any shape for the trade, to be used for 
bearings of all kinds and electrical work, guaranteed to be pure, without al- 
loys, and hardened by their peculiar process. They claim as a bearing metal 
that, if properly fitted and cared for, it will run cold and show little or no wear 
for years, and require no Babbitt or loss of time to refit the same. They guar- 
antee three times the wear of any bronze, brass, copper or other metal used 
for this purpose. For electrical work, they stand alone in being able to furn- 
ish pure copper of high conductivity, cast solid, without blowholes. To this 
they add the tempering or hardening process, and thereby increase its dura- 
bility for commutators, gear or armature pinions, trollies, etc. They have on 
exhibition at their office, commutators that have run upwards of six months 
under a hard brush, and the wear is hardly perceptible. They also show a set 
of Western brushes made from their metal that ran 111 nights and were not 
nearly worn out. The Brush Electric Light Co., of this city, are large users of 
their goods, and a price list lately offered to the trade indicates that this com- 
pany finish up and supply Brush central stations, as well as several other elec- 
trical systems, with finished segments and brushes. 

The fact that this new company, starting with the year 1890, received 184 
orders in the month of September alone, and have lately been compelled to 
double their capacity, both in building and number of employes, bespeaks a 
great future for their trade, and would indicate that they have all they claim. 

Out of numerous testimonials we select the following : 

From E. W. Davis, Supt. Pittsburgh Traction Co. :—“ I have great pleasure 
in being able to testify to to the excellent quality of your tempered copper. 
We have been using a guide show made of it on a 500 horse-power Corliss en- 
gine for the past six months. It looks as well to-day as when we put it on. 
We are also using your metal for connecting rod boxes on a 35 horse-power 
Ball engine, making 300 revolutions per minute. We find it takes much less 
oil than any other metal we have seen, and runs much cooler. We intend 
equipping all our other engines with your tempered copper.” 

From Dr. F. A. Genth, chemist, to Franklin Institute, Philadelphia, Pa. :— 
“The samples ofthe copper bars from the Eureka Temper Copper Co., of 
North East, Pa, which I have analyzed at your request, gave: 

No. 1—Not Tempered. No, 2—Tempered. 













PRINOS, .cdiovcsivicbieeieseeseniiind 0.026 0.025 
Copper.. 99.930 99.981 
ih conecs none none 
BR eccnians Glaseeiuenbietlotanso none none 
_ OEE i a ee 0.082 0.088 
SINNER sncdccubisénaiesibentiaetat=ns none none 
(SR ei ae 0.046 0.042 
FOIE cscceckavicedicocnocoscess 0.017 0.018 

101.101 100.000 


“ The analyses are almost identical, and do not look as if any chemicals 
had been added in the previous process of tempering.” 

From Wm. M. Ramsey, Assistant Superintendent Federal Street & Pleas- 
ant Valley Railway Co, Allegheny City, Pa.:—“ In reply to your inquiry con- 
cerning our experience with tempered copper, would say that after a year's 
use, we can heartily endorse and recommend it for all descriptions of bearings 
and for electrical purposes, such as commutator bars, trolly wheels, etc.” 

From J. H. McEwen, Manager J. H. McEwen & Co., Ridgway, Pa. :—‘“In 
reply to your inquiry about the working of the large boxes sent us, nearly a 
year ago, will say that the boxes were used for journal boxes for a large 
crusher, and have been in constant use for nearly a year, crushing about sixty 
cords of hemlock bark every ten hours. They are running cool, and show very 
little wear. Before we commenced the use of tempered copper we used brass 
and genuine babbitt, but were bothered greatly by the heating of the journal, 
owing to the great pressnre. With your boxes we have no trouble of this 
kind. It is the best metal we have ever used for journal boxes working under 
great pressure.” 

From C. R. Huntley, General Manager Brush Electric Light Co., Buffalo, 
N. Y.:— Some time, about eight months ago, we began the use of tempered 
copper for commutator segments on the Brush machine, and we have had re- 
markable success with its use. We find that they wear about three times 
as long as ordinary segments made of copper. We have tried the experiment 
of using tempered copper for brushes, and beg leave to report the result: The 
ist of March we put a set of brushes on a dynamo and they were not trimmed 
until the 17th of April. This is a remarkable showing and you may count up- 
on us as staunch advocates and constant users of tempered copper in this line 
of our business.” 





TAPLIN, RICE & CO. 

One of the oldest and staunchest manufacturing concerns in Ohio is that 
of Taplin, Rice & Co., of Akron, O. For more than 45 years the senior mem- 
ber of the firm has been in active business, yet, despite his long service, he 
still keeps abreast of the times, being ably surrounded by acorps of intelligent 





and pushing associates. Besides their stove business, which has reached liter- 
ally a world-wide reputation, they manufacture engines, milling machines, 
cutter and reamer grinders, saw and grist mill machinery, shears, punch- 
es, coal bank machinery, building aud bridge castings and wrought iron 
work of every description. It is seldom, indeed, that so many departments 
of production are combined under a single management, and it is still more 
remarkable that Taplin, Rice & Co. should have achieved such marked 
distinction for the superior character of their varied lines of manufact- 
ures. Their plant is comprised in a group of massive buildings, cov- 
ering an extensive area and completely equipped with the most modern ma- 
chinery in all departments. In brief, their facilities are what might be ex- 
pected of a house that has acquired a national reputation in several lines of 
industry, calling for the largest sources in each. They furnish employment 
to several hundred well paid mechanics, and few concerns have so prominent- 
ly contributed to the prosperity of the busy city of Akron, 





TATUM’S CATALOGUE FILE. 
[ILLUSTRATED.] 

Samuel C. Tatum & Co., corner John and Water Streets, Cincinnati, O., 
manufacture a catalogue file; as shown in Fig. 1. Thisis finished in antique 
oak, the front being carved, making a handsome and attractive piece} of office 
furniture. It is 20 inches high, 32% inches long and 14% inches wide. Larger 
sizes are also made, being the same dimensions except twice or three times as 
high, consequently having twice or three times the capacity. The iron parti- 
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tions, of which there may be as many as the letters of the alphabet, slide over 
a rod at the nearest lower corner, and opposite (toward the back) engage at in- 
tervals in a perforated strip let into the upper face of the bottom board, upon 
which board the catalogues rest, as shown in Fig. 2. It is easy to adjust the 
distance between the partitions for any size of books or papers without re- 
moving or disturbing the materials already filed. The index letters on the 
partitions are intended for ready distribution of the material according to the 
names of the manufacturers or dealers. The case is made quite tight to keep 
out the dust. For index of subjects the card index is used, with a convenient 





drawer to hold the index cards. The “ finder cards” are taller than the others 
and have the letters on them alphabetically arranged, as in Fig. 3. Discounts 
of matters relating to the same articles may be entered on the same card. 
Thus the merchant or manufacturer may have a ready index capable of indefi- 
nite development, embracing all catalogues in acompact and accessible shape. 
He can have before him all the information a buyer needs, as to prices previ- 
ously quoted, be it the day before or some months since. 





THE SILSBY MANUFACTURING CO, 


Wherever fire apparatus is found, the name of the Silsby Manufacturing 
Co., of Sececa Falls, N. Y., is favorably known. In substantial construction, 
high efficiency, and handsome finish their rotary steam fire engines have long 
held the front rank. A recent visit to their extensive works revealed the se- 
cret of the superiority of their work. Perfect system prevails everywhere. 
The highest class of workmanship is required, and rigid inspection detects 
and corrects all faulty construction. The works have a frontage of 416 feet on 
the Seneca River, 366 feet on Dey’s race, a depth of 363 feet, and an L, with a 
frontage of 44 feet on Fell street. From offices to finishing room everything 
betokened intelligence, enterprise, thrift. The officers of the company are, 
H. C. Silsby, President; Hiram Silsby, Vice-President ; William Silsby, Secre- 
tary, and Charles T. Silsby, Treasurer. Their product consists not only of 
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steam fire engines, but bronze and iron pumps for various purposes, fire de- 
partment supplies, etc. 


MILLETT’S PATENT CORE OVEN. 


The Millett Patent Core Oven Co., Btightwood, Mass, are making a core 
oven that is attracting wide attention. A cut of the same appears in their ad- 
vertisement elsewhere in this issue. The best endorsement of this oven is a 
list of those who are using it. Among others are Westinghouse Air Brake Co., 
Pittsburgh, Pa.; Edison Machine Works, Schenectady, N. Y.; Brooks Locomo- 
tive Works, Dunkirk, N. Y.; Fuller Iron Works, Providence, R. I; J. L. Mott 
Iron Works, New York ; D. A. Hopkins Mfg. Co., 113 Liberty St., N. Y.; Mill- 
er’s Falls Co., Millers Falls, Mass.; Star Brass Co., 53 Oliver St., Boston, Mass.; 
Davenport & Fairbain, Erie, Pa; Hancock Inspirator Co., Boston, Mass. The 
Westinghouse Co. say of these ovens: “They give perfect satisfaction 
in every particular. We consider them the most convenient and effective de- 
vice of the kind we have ever seen.” 





THE AKRON BELTING CO. 


One of Akron’s growing and enterprising manufacturing concerns is the 
Akron Belting Co. The officers of the company are all well known citizens, 
viz.: G. W. Crouse, President; A. M. Barber, Vice-President; Webster Thorp, 
Superintendent ; Sumner Nash, Secretary and Treasurer. The product of this 
company is rapidly securing a reputation all over the country, and its order 
book shows the names of many of the largest concerns in the east and west. 





PROSPECTS OF TINPLATE MANUFACTURE IN THIS COUNTRY. 


SPECIAL CORRESPONDENCE.] 

Much speculation has been rife here as to the effect of the election on the 
many proposed tinplate manufacturing plants, and the prediction has been 
freely made that the result would practically kill the industry, while more 
sanguine ones have said that, while the industry might not be dead yet, the 
blow struck it by the election was such a staggering one that it would bea 
long time before much would be done toward putting this promised industry 
on its feet. Inquiry among those that are ina position to know the facts in 
the case, develops the fact that neither of these predictions is correct. The 
industry is not dead; in fact, it is exceedingly alive, and preparations for the 
establishing of tinplate mills are being pushed forward vigorously, as are also 
the experiments that are being made to improve the methods of handling the 
tin in the dipping department. I am credibly informed that so successful 
have these experiments been, that dipping is being done now by the aid of 
machinery, which enables them to get greater results with two operatives 
than was formerly possible with six. Said a prominent operator to me, to-day: 
“ You can say for me that tinplate can and will be made in this country, and 
some of itin this section.” Contracts were let this week for three black plate 
mills, to be built at once. Another firm has just completed the plans and 
specifications for four complete tin works, and has the best assurance that at 
least two of them will be built at once. A private letter shown me to-day 
gives the information that two large tinplate manufacturers of Wales have 
sold their plant, and are going to establish themselves in this country as soon 
as they can make the necessary arrangements. 

Mr. W. C. Cronnemeyer, Secretary of the United States Tinned Plate Asso- 
ciation, very reluctantly consented to give a few facts for publication. In sub- 
stance, he said that at the time the tariff bill passed there was a company 
formed with a capital of $500,000 in cash, for the purpose of entering into the 
manufacture of tinplate in this vicinity, but that the result of the election was 
to temporarily stop further proceedings, and nothing more had been done by 
this company, and probably would not be until matters were in a more settled 
condition. He was of the opinion, however, that the result of the election 
would be only temporary, the outcome depending somewhat on the course o 
next Congress, but that there would be tinplate made here was a settled fact | 
the question remaining to decide being the extent the manufacture would be 
entered into. 

“ The Free Trade papers,” said he, “like the American Artisan, say that 
we ought to go ahead with the tinplate plants that were contemplated, but in 
the same breath say that the tariff bill will be repealed. What sane man would 
rush into a business with so much uncertainty connected with it? There will 
have to be some settled policy established to be depended upon, at least for a 
length of time sufficient to get mills into operation, for capitalists to invest 
their money.” In reply to the question as to whether the present price of 
tinplate would justify manufacturers entering into the business, provided 
these prices could be depended on, that is, at the present prices 
whether we would be able to compete successfully with tin from Wales’ 
provided we could get satisfactory foot-hold in the market, Mr. Cron- 
nemeyer replied that we certainly could if prices remained as they 
are now, but at the prices as they were before the tariff bill passed, Ameri. 
can manufacturers would be at the mercy of the importers, who would drive 
them out of the market, as they did with their intrigues 15 years ago. At the 
same time, the United States Iron & Tin Plate Co. is going ahead with the 
reconstruction of its old plant, and by the middle of the Summer will be 
making tinplates. In reply to the question as to whether enough advance. 
ment had been or probably would be made in the improved methods of man- 
ufacture, whereby the cost of manufacturing would be reduced enough so that 
American manufacturers would be able to compete with the Wales manufact- 
urers if the duty were removed later on; that is, after the industry was well 
established, the reply was: “There have already been some improvements 
made whereby the cost of manufacture is greatly reduced, and there un- 
doubtedly will be more improved methods adopted, and the result can be 
nothing less than the reduction in price of tinplates to a point as low as they 
were before the tariff bill was passed, though it might take some time to reach 








this point.” From the best information I could secure, the improved methods 
that have been adopted so far have not proven altogether a success. While 
they have reduced the cost of dipping, yet the quality and standard have also 
suffered. Nothing has yet been found to take the place of hand-dipping and 
the use of palm oil and tallow, and this is the method that will be adopted by 
associations with which Mr. Cronnemeyer is connected. Mr. Cronnemeyer 
thinks there will be no difficulty at all in securing sufficient workmen to sup- 
ply the demand. There are already in the United States a large number of 
experienced workmen, from the Wales tinplate mills, who are at present 
employed in other lines, and who could be secured at any time, and these 
could in a very short time instruct others so that there would be plenty of 
men to supply allof the demands. He has now on his books applications 
from something like 50 experienced workmen who are ready to go to work 
whenever the plant shall be ready, and with the number that are now in the 
country to instruct our own workmen there would be no trouble in the secur- 
ing all the help needed. 

There has been a number of reports current recently in regard to con- 
tracts for tinplate mills being let, but when traced to their source those men- 
tioned above are the only reports founded on facts. Hon. F. G. Niedringhaus, 
accompanied by his brother, visited this place recently and the report was 
given out that they had made a contract for the erection of an extensivs tin- 
plate mill at St. Louis, but the facts were that they were only investigating 
the subject; but they did say that as soon as they had given the matter proper 
investigation they will let the contracts for a large mill. H. A. F. 

PITTSBURGH, Dec. 13. 


[It may be added, that the Britton Rolling Mill Co,, Cleveland, is engaged 
in the erection of a tinplate mill and expects to turn out a considerable pro- 
duct at an early day.] : 

In connection with the foregoing we take the following from the /ren Age: 
The first tinplate factory at Chicago starts in operation this week. Norton 
Brothers, who have a large can factory at Maywood, IIl., and who are among 
the heaviest consumers of tinplate in the world, are the pioneers in this new 
field. Their appliances were imported from Wales, so that they might be cer- 
tain to get the most modern and practical arrangements now in use by the 
most skillful manufacturers of tinplate. The firm have putin their own spe- 
cial arrangements for handling and cleaning in the tinning house, designed 
after an exhaustive study of the methods pursued in the Welsh tinplate works. 
They claim that these appliances are far superior to the system followed in 
Wales. The force of workmen employed includes expert Welsh tinplate work- 
ers whose experience is needed in starting this new industry. The first tinplates 
turned out will be made from imported black sheets, as the firm are not quite 
ready to manufacture their own sheets, but will do so in the near futures 
Meantime they will use imported sheets specially made for tinplates in order 
to minimize the troubles incident to the starting of a new industry. 





The Continental lron Trade 

Latest advices from Europe are to the effect that the tendency in the iron 
trade is downwards, both as regards demand and prices. The only factor in 
the maintenance of iron and steel prices at a satisfactory level is the high cost 
of fuel, and even in this branch a downward movement has now commenced. 
The Bavarian State Railways bave refused to pay the inflated prices for coal 
and coke demanded by the German Associations, and in Belgium the basis 
price for coke has declined within the past few weeks. 

There is reported acertain resumption of demand in the German iron 
trade, and as a consequence prices are firmer on the home market. Pig iron 
is weaker, in face of Luxembourg rivalry. For foreign orders, however, under- 
selling is prevalent, and it is this action on the part of the German 1ronmasters 
which is one of the chief disturbing elements at present in the Belgian and 
French metallurgical industries. The ironmasters are complaining severely 
of the increased competition of basic steel with their products, and in Ger- 
many, as well asin Belgium and France, the output of this class of metal is 
being largely augmented. 

Belgian ironmasters complain that present prices are utterly unremuner- 
ative, and in some cases they are refusing to accept orders at the actual selling 
price for No. 1 bars and joists, f.0.b., Antwerp. Short time is being worked 
at many of the mills and forges, and employment at the steel works is very 
slack. The Government has lately given out fair orders for railway rolling 
stock and material, which will help to relieve the current quietude at the 
engineering shops and iron foundries. 

The French iron trade occupies a steady position. 

In Russia the Ural and Nijni-Novgorod Iron Works are extremely busy in 
the production of railway and building sections for the home market, and 
German competition seems now to be pretty completely vanquished. 





Next to Krupp. 

Next to those of the Krupp Co., the mines, forges and steel works of the 
Dortmund Union are the most extensive in Germany. The total value of the 
output in the financial year 1889 90 is returned at £2,2,00,000, against £1,750,- 
ooo in 1888-9. In all, 7,815 men are employed by the Union, and the amount of 
the salaries and wages paid during the year was £425,744. The average of the 
wages of the workmen was 454, against 449 in 18889 and £47 in 18878. A 
dividend at the rate of four per cent. has been declared for 1889-90, against 
three per cent. for 1888.9 





The May-Mazeppa Silver Mine. 

The mine is located in Gunnison County, Colorado, and is the property of 
the May-Mazeppa Mining Co., of which Mr. W. J. Hilands is the Cleveland 
representative. The present mine represents the consolidation of half adozen 
adjacent mines, and is claimed to embrace one of the richest deposits of silver 
and lead in Colorado. 
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RECOLLECTIONS OF SIXTY YEARS IN THE IRON BUSINESS. 





In 1831 I saw, for the first time, a nail machine in position that had been 
used some years previous. The head of the nail from this machine was put 
on with a hand hammer, but the nails were being made in several factories 
about this time, complete. One of the customs in Chester county (Pa) mills 
(being all that I knew of at this time) was that during harvest time the works 
would be closed for a week or two, according to the amount of crops to be 
cared for, and all hands, young and old,went into the field to do what they could 
to help get itin. In the Fall they would gather in the corn and husk it, and 
when all done there was a supper at what was called the “Big House,” (house of 
the proprietor) for all concerned. I remember that the owners of the works 
at which my father and I were engaged, were Quakers by the name 
Lukins & Pennock. Mrs. Pennock, being fond of a joke, cooked a guinea fowl 
that was said to be 30 years old, and placed on the table to be carved first, she 
posting herself in a convenient position to see the carving done. Suffice it to 
say, that Spring chicken was never carved, and when the carver gave up the 
job the old lady joined in the laugh as heartily as the rest. Then the fowls in- 
tended for the jubilee were brought on. 

Among the workers in this part of the country at this time, there were no 
furnace builders. The heater built his own furnace, and during this time I took 
my first lesson in that line. The heater was expected to light his own furnace, 
which would require from eight to ten hours, and going with my father, I learn- 
ed to assist him. In short, the work of the heater was laborious, much more 
so than now. The tonnage produced is now much greater than in the early 
days, but the heavy, laborious work is now done by the helpers and the worst 
of it is now done by machinery. 

About this time railroads were being introduced near Philadelphia, one of 
which was between Philadelphia and Norristown, a distance of about 17 
miles, the longest, perhaps, known at this time. I took my first ride on a lo- 
comotive between Philadelphia and Manayunk, 7 miles, my uncle being, for 
that trip, the engineer. He made the run in 14 minutes, including two stops. 
I have always liked the machine since that ride—and I feel so about the roll- 
ing mill, when my mind runs back to the small affairs of that day, and I see 
what they have grown to be. And again, when I think of the work we did in 
the years of the ’30’s, ’40’s and ’50’s, and how we figured up ou: wages, what 
kind of pay we were to get—and often where it was money, the question was, 
what would it be worth, and what would we do with it? I made up my mind 
to get it into the bank as soon as possible, or into gold if I feared the bank. 
The situation during the ’30’s and ’40’s may be summed up as bad and worse; 
during the ’s5o’s times were somewhat easier; perhaps it was because we had 
learned to adapt ourselves to the changed conditions until 1857, when the cy- 
clone came and made up for lost time. Failures and wrecks were the rule, and 
it was not until the war of 1861 came that we knew who was solid; but from 
that time on, a new order of things was brought about. 

In regard to puddling, there has been a complete change. Previous to 
1840, about all the puddling done in this, or I suppose, any other country, was 
done by what was known as the drying process, which was as follows: Pig iron 
was charge into the refinery fire. This was a box nearly square, say four feet 
long, three feet wide the top of which was level with the floor, with hollow 
water-boxes around the sides and ends, and with fire brick bottom. In one side 
were two and sometimes three tuyere-hollows, the same as now used in blast 
furnaces, in which water was used to keep them cool. The depth of the box 
was 12 to 15 inches, according to the wishes of the refiner. Into this box a 
bed of coke was placed, filling the box. Then a charge of pig iron, say 2,000 
to 3,000 pounds, according to the size of the fire box, was put in. Rising upon 
the side and directly above the tuyeres was a back-wall built with fire brick 
about four feet high, aud mounted upon this wall and properly supported, was 
a chimney for carrying off the flame, heat and gas produced, and to protect 
the workmen. When the iron was charged and a bed of coke piled on top of 
the pig iron, the blast was turned in , similarly to turning the blast into our 
blast furnaces now. The manager of the works would instruct the refiner as 
to the character of the iron he desired, whether highly blown or otherwise; 
then it was left to him to do the rest. When the pig iron was all melted and 
blown sufficiently, it was tapped out at the bottom of the box and only at one 
end, similar to tapping the blast furnace, the metal running into a cast iron 
mould eight feet long by two feet wide and six deep, the sides flaring so as to 
be easily taken out when cold. When the melted iron was all received into 
this mould it was allowed to remain thereiu until it was no longer in a fluid 
state, then a large volume of water was thrown on to it and kept running un- 
til all was cold. Then it was called plate metal, the plate being about three 
inches thick. This was broken up into pieces of convenient size for handling, 
and about 420 pounds of this metal made a charge for a puddling furnace and 
six charges a day a turn’s work. 

The puddler’s work was to melt this and work it at a reduced heat, adding 
a proper amount of cinder taken from previous heats, that had been hammered 
and rolled to bring the charge in the furnace into a light ferment, which was 
done by the use of the tools used for puddling by the puddler and his helper. 
When the charge had fermented sufficiently, the heat was still reduced by the 
damper and the use of some water and constant working, until the whole 
charge appeared like so much sand and gravel, and could be piled up in the fur- 
nace as could that much sand. At this point the charge of iron was styled dry. 
From this on, the heat in the furnace was increased by raising the damper and 
firing, and as the heat increased the particles would adhere until the whole 
mass was in one lump. The puddler at this point would part it into 
four or five balls, as might be required, take it to the hammer, placing it 
properly under the hammer, which was going at the rate of from 80 to 90 blows 
a minute; and many of the old-time puddlers went to their long home minus 
an eye or finger, while some of the fingers were in bad shape, if not lost through 
getting the balls under tke hammer. 

The shingler would then, by the use of the staff—a piece of iron one inch 








square and from three to eight feet long—form it for the muck rolls. Itis not 
difficult to tell shinglers from other men as long as they may live, if they did 
their work under the old forge hammer, by examining the calves of their legs. 
They will have the appearance of having had the small pox several times. 

About the year 1839 or 1840, boiling for the first time in the United States 
was done by the late Edward Hock, who introduced it, at what was styled the 
“ New Works,” Messrs. Lorenz & Cuddy, proprietors, Pittsburgh, Pa. That 
was the beginning of the end of dry puddling. Plate iron was the first to go; 
then pig iron was for some years put through the dry process to save the ex- 
pense and waste ofthe refinery. During the ’50’s that went, hammers and all, 
Burden’s squeezer taking the place of the hammer, although in England the 
hammer is to some extent used, as I saw last year, when over there, and I was 
tempted to try my hand again, for I always enjoyedit. The Nasmyth hammer 
is to some little extent used in this country for the purpose, being a great im- 
provement over the other for the workman. 

The amount of iron puddled in a turn or day, aud the wages paid for it, 
did not differ very much then from now, but the work is somewhat easier now 
making merchant bars. To the small mills the use of the guides, that take the 
place of hand-rolling, has added much to the amount produced in a given time, 
and the larger furnaces used now for heating, with the additional help provided 
and properly distributed, add largely to the tonnageturned out. But perhaps 
the waste in the heating is largely increased in consequence of so large a por- 
tion of the charge remaining in the furnace after it is hot enough to be fin- 
ished. 

The use of the blast for heating and puddling is a great improvement in 
the hands of skilled workmen in respect to quantity, but with the careless and 
unskillful it is a great damage as to the waste and guality of the iron. The 
general management was then more careful of the quality than the quantity. 
Now all you can hear.is, how much a certain mill produced in so many hours. 

The modern wire mill was no more thought of than the telegraph, tele- 
phone, or any of the other uses to which electricity is now applied; and 
the same may be said to almost the same extent in regard tosteel making 
in this country. Ifthe number of rails now made from steel were required to 
be made from iron, and that iron to be puddled as before the war, puddlers 
would be as scarce as sewing women would have been during our late war, 
had it not been for for the sewing machine. 

The results of the changes that have taken tiie in the 60 years of my ex- 
perience in the iron business are, that in all of them the owners have been 
careful to husband their income in such a way that they have been growing 
in wealth from one decade to another; but Iam sorry to say that the same 
can not be said of the army of iron workers asa class, notwithstanding their 
greatly increased incomes during the late war. Itis greatly to the credit of 
many of them that they did make hay while the sun shone, and are still doing 
it; but the same was true of a portion of them during all these years, and I 
believe that portion was as large then as now, if not larger. It would doubt- 
less be vastly better for them and their families, and certainly for the country, 
if they as a class were to commence to build up their fortunes as did the per- 
sons who now hold them. There is but one royal road to that goal for them, 
namely, untiring industry and very rigid economy. 








MASSILLON, O., December, 1890. 





The Valley Freight Rates. 

On Tuesday, the 16th inst., a conference was held at Pittsburgh between a 
number of pig iron manufacturers of the Mahoning and Shenango valley, and 
the freight agents of the various railroads that haul coke to the furnaces in 
the districts. The object of the meeting was to endeavor to obtain a reduc- 
tion inthe rate now in force, which is $1.35 per ton. The present price of 
Connellsville coke to furnaces is $2.15 per ton, which makes the cost of coke 
delivered at the furnaces $3.50 per ton. Among the representatives of the 
valleys were J. G. Butler, Jr., of the Brier Hill Coal & Iron Co., H. O. Bonnell, 
of Brown, Bonnell & Co., both of Youngstown ; Henry Shields, manager of 
the Girard Iron Co., of Girard ; J. J. Spearman, manager of the Spearman Iron 
Co., of Sharpsville, Pa.; and S. Perkins, Jr., of Perkins & Co., Limited, of 
Sharpsville, Pa. 

The furnacemen asked: 1. A reduction of 20 cents per ton on the present 
freight rate from the Connellsville region to the Mahoning and Shenango 
valleys, to go into effect at the earliest date possible. 

2. Areduction of 15 cents per ton on pig iron, from the Mahoning and 
Shenango valleys to Pittsburgh. 

3. A general rate of 25 cents per ton on limestone, from all limestone 
quarries to the Mahoning and Shenango valleys. 

These requests were followed up by strong arguments from the pig iron 
men, 





A PATENT on a process of making planished sheet steel has been granted 
to George Atkins, Cleveland, The process is for making soft steel sheets 
with a glazed or planished surface. This is done by rolling the sheets from 
bars heated in furnace with a charcoal bottom and wood fire. Next the sheets 
are reheated in packs by the same means and rerolled, the process of reheat- 
ing and rerolling being continued until the sheets are of the required dimen- 
sions. Finally, the sheets are put in an air-tight box and annealed in a fur- 
nace of the kind described, having a charcoal bottom and a wood fire. 
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IRON INTERESTS AND OUR SLAVONIC POPULATION. 





Every one interested in the iron industries of this country ought to take 
a deep and practical interest in the evangelization of the Slavonic population, 
which helps to develop those industries. Were it not for the large number of 
laborers of foreign birth and parentage in this country, it would be impossible 
to carry on the great industries so essential to the wealth and prosperity of 
the United States. These industries of our country need these laborers; they 
need these industries. But it makes a vast difference in the success of any 
enterprise that employs labor, whether the laborer is contented, intelligent 
and conscientious, or discontented, stupid and conscienceless in his work, 
The superior education and intelligence of the German soldier was one 
of the chief reasons for the great victories of 1866 and 1870 over the renowned 
Austrian and French armies. Intelligence, conscience and good will play a 
most important part in the industrial world. It is not only the bounden duty, 
but the truest interest of every manufacturer, to cultivate these qualities in 
those whom he employs. The Golden Rule, lived upto by employer and 
employed, would produce a golden harvest, both moral and financial. But 
employers, and such as truly seek the welfare of their workers, are apt to 
complain, as one largely interested in iron mining did to me not long since, 
that there is no use in trying to apply the Golden Rule, since selfish employes 
defeat well-meant efforts for their good. The obvious answer is that, while it 
is certainly discouraging that kindness should be met by cold selfishness, such 
experience only proves the more clearly the need of improving the moral conl 
dition of such laborers, both for their own sake and that of the industria- 
interests with which they are connected. It is only by cultivating the higher 
part of man’s nature that he can be made intelligent and conscientious 
enough to see that both interest and duty demand faithfulness to the employ- 
er’s interests. All history and experience since the Christian era commenced | 
go to prove, beyond a question, that the only influence able to accomplish this 
is the Christian religion. Who doubts that if the spirit and principles of 
Christ’s Sermon on the Mount were universally accepted and lived up to by 
employer and employed, a vast change for the better would come over the 
industrial world, one of whose crying needs is, conscience wrought into every 
fabric. 

The iron manufacturers of the United States employ a large number of 
Slavonic laborers—Bohemians, Poles and Hungarians, or Slovaks, as they call 
themselves. As near as can be estimated, there are in this country about one- 
third of a million Bohemians, one to one anda half million Poles (of whom 
there are 100,000 in Chicago alone), and 100,000 Slovaks. These come chiefly 
from the poorer and more ‘ignorant classes in the old country. They come to 
us from under the galling yoke of ecclesiastical and political despotism ; here 
they are either under the repressive power of Rome, which does all in its power 
to prevent their enjoying the privileges of our free common school system and 
becoming intelligent American citizens, or else they come under the power cf 
a reaction which carries them into the ranks of unbelievers and makes them 
more or less, enemies of Christianity; from these latter are recruited the 
ranks of Socialists and Anarchists, though it is only fair to say that this is not 
nearly so much the case among the Slavic as among the German population, 
Unless reached with the uplifting influences of the gospel, large numbers of 
them are worse off in this country than in the old. A Bohemian once said to 
me: “Sir, itis bad in this country; in the the old country, every man pays 
for his own drink ; here, he must stand treat all around.” Drunkenness works 
terrible mischief among this population, as every manufacturer, certainly 
every foreman under whom they work, knows but too well. For the most 
part, they have no connection whatever with the best portion of our English, 
speaking population, and it is asimple fact that the first English many of 
them learn is that used in profane swearing. Many of them think that Amer- 
ican liberty means license. If these people are to be made intelligent 
American citizens, if they are to use freedom in the right way, if they are to 
be faithful workmen, to build up real homes, nurseries of virtue, they must 
be reached with the refining and elevating influence of a pure Christianity. 
That this can be succesfully done has been proved beyond adoubt. Within a 
few years, four different Protestant denominations have taken hold in earnest 
of Christian work for Slavic population. As a sample of what may be accom- 
plished, I will only refer to the work started in Cleveland, in 1883, by the 
earnest efforts of the lamented Rev. Charles Terry Collins, who secured the 
co-operation of a number of Cleveland’s foremost citizens, and called me, 
who had been a missionary in Bohemia for a number of years, to undertake 
the work. Absolutely nothing had been done with a view of reaching the 
25,000 Bohemians of this city. Now the Congregationalists have three 
Bohemian mission stations in the city; the Methodists, one. The work com- 
menced in 1883 has spread, under the direction of the American Home Mis- 
sionary Society, to 18 stations in nine different States, reaching from Pennsy’- 
vania and Ohio to Minnesota and Nebraska. The great difficulty at the start 
was the lack of missionaries acquainted with the Slavic languages. This led 
to the starting, in 1885, of a Slavic missionary training department in Oberlin, 
where young Bohemians and Poles, taken at first from the work-shop and the 
factory, were trained to become missionaries to their own people; and the 
next year a Bible readers’ school was started in Cleveland, where young women 
of these nationalities are trained as female missionaries to their own people 
Both these schools have met with success beyond our expectations, and have 
most happily solved the difficult problem of how to reach the great Slavic 
population of our land, scattered far and wide. These missionaries have 
proved themselves capable, faithful and successful, and those kind friends of 
the Slavic population of our land, who have contributed toward their training, 
have the eminent satisfaction of knowing that they have helped to do a work 
which but a few year ago seemed well nigh hopeless. Abundant illustrations 
could be given of the fact that those classes of our immigrant population 
most dificult for our American Christian civilization to assimilate, can be 
reached and won as fellow-helpers in the great work of building up this 





country on the true foundation of virtue, sobriety, industry and love to God 
and man. 


CLEVELAND, December, 1890. H. A. SCHAUFFLER. 





UTILIZATION OF WASTE HEATS FOR GENERATING STEAM IN IRON 
AND ROLLING MILLS. 





The advantage of mills situated in Pittsburgh and other gas territory, over 
those where coal has to be used for heating and steam purposes, has been in a 
measure overcome by utilizing the heat from puddling ard heating furnaces by 
the use of Hazelton tripod boilers, of Chicago. Captain Charles Hallett, of the 
above company, now located at the Hollenden Hotel, Cleveland, has msde this 
a study for severalyears. The trouble hitherto in utilizing the waste heats 
with the tubular or flue Loilers has been owing to the injury done the draft 
of the furnaces, as only a small proportion of the heat was utilized by these 
boilers. Theconstruction of the Hazelton tripod boiler is such that it obvi- 
ates this trouble, and the draft is rather stronger than in in theordinary steck 
direct. ; 

The first boiler that he erected for this purpose was a’400 horse-power 
for utilizing the waste heats from a Blume furnace for the Chicago Spring & 
Tire Co, of Chicago. This boiler developed over 600 horse-power by the waste 
heat from the Blume furnace. It has now been running four years. Below 
is given a copy of a test made on a 125 horse-power Hazelton tripod boiler, 
using the waste heats from two puddling furnaces made at the Cherry Valley 
Iron Co.’s works, Leetonia, O.: 


RII I Bega ea sae ccu cccbn ods scowbneneseumeebeehiashi buenos sabe 
Water evaporated.............0.0..++- 
Coal consumed—Washingtonvill 
Temperature of feed water......... 
Pressure of steam 
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ee SS ER ee Sy eae ses spbevonbedal spines oqweke 128 lbs. 
Pounds of water evaporated per pound of coal used in the puddling 
I: ocd cca neeccaterticdatescutuceses eceonnecesevap caesvcusesbsecas eoneetvanectaveees 7 60-100. 


A water damper was used in the neck of each puddling furnace, so that 
each furnace could be regulated without interfering with the other. This 
shows a better evaporation than where coal is fired direct urder a tubular boil- 
for steam purposes, and shows the immense gain in utilizing the waste heats 
from furnaces, either puddling or heating. He also erected a 125 horse power 
boiler at the Wellsville Sheet Iron & Plate Co, at Wellsville, O. This boiler 
was tested recently, after being in use six months on a heating furnace,in a 
six-hour run and the furnace only being fired up the night, before averaged 
125 horse hower. These results demonstrate that there is waste heat from 
puddling and heating furnaces more than sufficient to evaporate steam for 
the power usedin the mill. This being the fact, mills whose outlay for steam 
purposes are from $40 to $75 adaycan save by utilizing the waste heats, 
and with a close margin it means the profit or loss of the business. 





The Future of the Steel Rail Trade of America. 

In a well considered article on the present condition of the steel rail 
industry of the United States, a correspondent signing himself “ Ironmaster,’ 
thus ventures to predict in the Philadelphia Manu/facturer: 

The rail trade of this country has reached a point where future competi- 
tion must naturally rest between a few large and well-managed concerns, oper- 
ating works of large capacity under the most economical methods, and with 
machinery capable of turning out great quantities of rails with the least possi- 
ble expense for labor. It is only by a comparison of the machinery of the 
various rail mills that a correct conception may be had of the enormous amounat 
of capital that has been wiped out during recent years by the active competi- 
tiou that has prevailed, and it is those works which have introduced the most 
effective machinery, or have enjoyed other special advantages ensuring low 
cost of production, that are manufacturing rails to-day. The Illinois Co.’s 
works, and the two plants of the Carnegie firm enjoy special advantages 
of location for low cost of materials and distribution of product. The latter 
firm, although paying as high rates of wages as prevail in any other similar 
works in the country*—if, indeed, not higher—are able to obtain raw materials 
at an exceptionally low price, owing to the large quantities consumed, and 
also to the company’s business methods and associations. These two com- 
panies practically control the larger part of the Western trade. 

The Cambria Co., in addition to low cost of materials, are favorably located 
for the supply of cheap labor, although their machinery is probably not so 
economically arranged as in a few other mills, and it does not appear that this 
company are making any active preparations to take a prominent part in com- 
peting for the steel rail trade of the future. What effect the enlargement of 
the business of the Bethlehem Iron Co. in other directions may have upon 
their future position in the rail trade cannot be determined. The growth of 
the demand for war material may ultimately result in the company devoting 
their main attention to this important branch of their business in which com- 
petition is not so close as the manufacture of rails. 

That the Pennsylvania Steel Co. will continue as a leading producer of 
rails is seen by their removal to a more favorable location, where their plant 
will be of the most approved design and construction, although not exclusively 
devoted to the manufacture of rails. 

The two Scranton companies, for reasons given, will continue as large 
producers of steel rails, and if the consolidation of the two plants take place, 
negotiations for which have recently been made, the new company would be 
further strengthened in the fight for a share of the rail business, especially in 
the East. 
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RECOLLECTIONS OF SIXTY YEARS IN THE IRON BUSINESS. 





In 1831 I saw, for the first time, a nail machine in position that had been 
used some years previous. The head of the nail from this machine was put 
on with a hand hammer, but the nails were being made in several factories 
about this time, complete. One of the customs in Chester county (Pa) mills 
(being all that I knew of at this time) was that during harvest time the works 
would be closed for a week or two, according to the amount of crops to be 
cared for, and all hands, young and old,went into the field to do what they could 
to help get itin. In the Fall they would gather in the corn and husk it, and 
when all done there was a supper at what wascalled the “Big House,” (house of 
the proprietor) for all concerned. I remember that the owners of the works 
at which my father and I were engaged, were Quakers by the name 
Lukins & Pennock. Mrs. Pennock, being fond of a joke, cooked a guinea fowl 
that was said to be 30 years old, and placed on the table to be carved first, she 
posting herself in a convenient position to see the carving done. Suffice it to 
say, that Spring chicken was never carved, and when the carver gave up the 
job the old lady joined in the laugh as heartily as the rest. Then the fowlsin- 
tended for the jubilee were brought on. 

Among the workers in this part of the country at this time, there were no 
furnace builders. The heater built his own furnace, and during this time I took 
my first lesson in that line. The heater was expected to light his own furnace, 
which would require from eight to ten hours, and going with my father, I learn- 
ed to assist him. In short, the work of the heater was laborious, much more 
so than now. The tonnage produced is now much greater than in the early 
days, but the heavy, laborious work is now done by the helpers and the worst 
of it is now done by machinery. 

About this time railroads were being introduced near Philadelphia, one of 
which was between Philadelphia and Norristown, a distance of about 17 
miles, the longest, perhaps, known at this time. I took my first ride on a lo- 
comotive between Philadelphia and Manayunk, 7 miles, my uncle being, for 
that trip, the engineer. He made the run in 14 minutes, including two stops. 
I have always liked the machine since that ride—and I feel so about the roll- 
ing mill, when my mind runs back to the small affairs of that day, and I see 
what they have grown to be. And again, when I think of the work we did in 
the years of the ’30’s, ’40’s and ’s50’s, and how we figured up ou: wages, what 
kind of pay we were to get—and often where it was money, the question was, 
what would it be worth, and what would we do with it? I made up my mind 
to get it into the bank as soon as possible, or into gold if I feared the bank. 
The situation during the ’30’s and ’40’s may be summed up as bad and worse; 
during the ’50’s times were somewhat easier; perhaps it was because we had 
learned to adapt ourselves to the changed conditions until 1857, when the cy- 
clone came and made up for lost time. Failures and wrecks were the rule, and 
it was not until the war of 1861 came that we knew who was solid; but from 
that time on, a new order of things was brought about. 

In regard to puddling, there has been a complete change. Previous to 
1840, about all the puddling done in this, or I suppose, any other country, was 
done by what was known as the drying process, which was as follows: Pig iron 
was charged into the refinery fire. This was a box nearly square, say four feet 
long, three feet wide the top of which was level with the floor, with hollow 
water-boxes around the sides and ends, and with fire brick bottom. In one side 
were two and sometimes three tuyere-hollows, the same as now used in blast 
furnaces, in which water was used to keep them cool. The depth of the box 
was 12 to 15 inches, according to the wishes of the refiner. Into this box a 
bed of coke was placed, filling the box. Then a charge of pig iron, say 2,000 
to 3,000 pounds, according to the size of the fire box, was put in. Rising upon 
the side and directly above the tuyeres was a back-wall built with fire brick 
about four feet high, aud mounted upon this wall and properly supported, was 
a chimney for carrying off the flame, heat and gas produced, and to protect 
the workmen. When the iron was charged and a bed of coke piled on top of 
the pig iron, the blast was turned in , similarly to turning the blast into our 
blast furnaces now. The manager of the works would instruct the refiner as 
to the character of the iron he desired, whether highly blown or otherwise; 
then it was left to him to do the rest. When the pig iron was all melted and 
blown sufficiently, it was tapped out at the bottom of the box and only at one 
end, similar to tapping the blast furnace, the metal running into a cast iron 
mould eight feet long by two feet wide and six deep, the sides flaring so as to 
be easily taken out when cold. When the melted iron was all received into 
this mould it was allowed to remain thereiu until it was no longer in a fluid 
state, then a large volume of water was thrown on to itand kept running un- 
til all wascold. Then it was called plate metal, the plate being about three 
inches thick. This was broken up into pieces of convenient size for handling, 
and about 420 pounds of this metal made a charge for a puddling furnace and 
six charges a day a turn’s work. 

The puddler’s work was to melt this and work it at a reduced heat, adding 
a proper amount of cinder taken from previous heats, that had been hammered 
and rolled to bring the charge in the furnace into a light ferment, which was 
done by the use of the tools used for puddling by the puddler and his helper. 
When the charge had fermented sufficiently, the heat was still reduced by the 
damper and the use of some water and constant working, until the whole 
charge appeared like so much sand and gravel, and could be piled up in the fur- 
nace as could that much sand. At this point the charge of iron was styled dry. 
From this on, the heat in the furnace was increased by raising the damper and 
firing, and as the heat increased the particles would adhere until the whole 
mass was in one lump. The puddler at this point would part it into 
four or five balls, as might be required, take it to the hammer, placing it 
properly under the hammer, which was going at the rate of from 80 to 90 blows 
a minute; and many of the old-time puddlers went to their long home minus 
an eye or finger, while some of the fingers were in bad shape, if not lost through 
getting the balls under the hammer. 

The shingler would then, by the use of the staff—a piece of iron one inch 








square and from three to eight feet long—form it for the muckrolls. Itis not 
difficult to tell shinglers from other men as long as they may live, if they did 
their work under the old forge hammer, by examining the calves of their legs. 
They will have the appearance of having had the small pox several times. 

About the year 1839 or 1840, boiling for the first time in the United States 
was done by the late Edward Hock, who introduced it, at what was styled the 
“ New Works,” Messrs. Lorenz & Cuddy, proprietors, Pittsburgh, Pa. That 
was the beginning of the end of dry puddling. Plate iron was the first to go; 
then pig iron was for some years put through the dry process to save the ex- 
pense and waste ofthe refinery. During the ’50’s that went, hammers and all, 
Burden’s squeezer taking the place of the hammer, although in England the 
hammer is to some extent used, as I saw last year, when over there, and I was 
tempted to try my hand again, for I always enjoyedit. The Nasmyth hammer 
is to some little extent used in this country for the purpose, being a great im- 
provement over the other for the workman. 

The amount of iron puddled in a turn or day, and the wages paid for it, 
did not differ very much then from now, but the work is somewhat easier now 
making merchant bars. To the small mills the use of the guides, that take the 
place of hand-rolling, has added much to the amount produced in a given time, 
and the larger furnaces used now for heating, with the additional help provided 
and properly distributed, add largely to the tonnageturned out. But perhaps 
the waste in the heating is largely increased in consequence of so large a por- 
tion of the charge remaining in the furnace after it is hot enough to be fin- 
ished. 

The use of the blast for heating and puddling is a great improvement in 
the hands of skilled workmen in respect to quantity, but with the careless and 
unskillful it is a great damage as to the waste and quality of the iron. The 
general management was then more careful of the quality than the quantity. 
Now all you can hear.is, how much a certain mill produced in so many hours. 

The modern wire mill was no more thought of than the telegraph, tele- 
phone, or any of the other uses to which electricity is now applied; and 
the same may be said to almost the same extent in regard tosteel making 
in this country. Ifthe number of rails now made from steel were required to 
be made from iron, and that iron to be puddled as before the war, puddlers 
would be as scarce as sewing women would have been during our late war, 
had it not been for for the sewing machine. 

The results of the changes that have taken place in the 60 years of my ex- 
perience in the iron business are, that in all of them the owners have been 
careful to husband their income in such a way that they have been growing 
in wealth from one decade to another; but Iam sorry to say that the same 
can not be said of the army of iron workers as a class, notwithstanding their 
greatly increased incomes during the late war. Itis greatly to the credit of 
many of them that they did make hay while the sun shone, and are still doing 
it; but the same was true of a portion of them during all these years, and I 
believe that portion was as large then as now, if not larger. It would doubt- 
less be vastly better for them and their families, and certainly for the country, 
if they as a class were to commence to build up their fortunes as did the per- 
sons who now hold them. There is but one royal road to that goal for them, 
namely, untiring industry and very rigid economy. 








MASSILLON, O., December, 1890. 





The Valley Freight Rates. 

On Tuesday, the 16th inst., a conference was held at Pittsburgh between a 
number of pig iron manufacturers of the Mahoning and Shenango valley, and 
the freight agents of the various railroads that haul coke to the furnaces in 
the districts. The object of the meeting was to endeavor to obtain a reduc- 
tion in the rate nowin force, which is $1.35 per ton. The present price of 
Connellsville coke to furnaces is $2.15 per ton, which makes the cost of coke 
delivered at the furnaces $3.50 per ton. Among the representatives of the 
valleys were J. G. Butler, Jr., of the Brier Hill Coal & Iron Co., H. O. Bonnell, 
of Brown, Bonnell & Co., both of Youngstown ; Henry Shields, manager of 
the Girard Iron Co., of Girard; J. J. Spearman, manager of the Spearman Iron 
Co., of Sharpsville, Pa.; and S. Perkins, Jr., of Perkins & Co., Limited, of 
Sharpsville, Pa. 

The furnacemen asked: 1. A reduction of 20 cents per ton on the present 
freight rate from the Connellsville region to the Mahoning and Shenango 
valleys, to go into effect at the earliest date possible. 

2. Areduction of 15 cents per ton on pig iron, from the Mahoning and 
Shenango valleys to Pittsburgh. 

3. A general rate of 25 cents per ton on limestone, from all limestone 
quarries to the Mahoning and Shenango valleys. 

These requests were followed up by strong arguments from the pig iron 
men. 





A PATENT on a process of making planished sheet steel has been granted 
to George Atkins, Cleveland, The process is for making soft steel sheets 
with a glazed or planished surface. This is done by rolling the sheets from 
bars heated in furnace with a charcoal bottom and wood fire. Next the sheets 
are reheated in packs by the same means and rerolled, the process of reheat- 
ing and rerolling being continued until the sheets are of the required dimen- 
sions. Finally, the sheets are put in an air-tight box and annealed in a fur- 
nace of the kind described, having a charcoal bottom and a wood fire. 
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IRON INTERESTS AND OUR SLAVONIC POPULATION. 





Every one interested in the iron industries of this country ought to take 
a deep and practical interest in the evangelization of the Slavonic population, 
which helps to develop those industries. Were it not for the large number of 
laborers of foreign birth and parentage in this country, it would be impossible 
to carry on the great industries so essential to the wealth and prosperity of 
the United States. These industries of our country need these laborers; they 
need these industries. But it makes a vast difference in the success of any 
enterprise that employs labor, whether the laborer is contented, intelligent 
and conscientious, or discontented, stupid and conscienceless in his work, 
The superior education and intelligence of the German soldier was one 
of the chief reasons for the great victories of 1866 and 1870 over the renowned 
Austrian and French armies. Intelligence, conscience and good will play a 
most important part in the industrial world. It is not only the bounden duty, 
but the truest interest of every manufacturer, to cultivate these qualities in 
those whom he employs. The Golden Rule, lived upto by employer and 
employed, would produce a golden harvest, both moral and financial. But 
employers, and such as truly seek the welfare of their workers, are apt to 
complain, as one largely interested in iron mining did to me not long since, 
that there is no use in trying to apply the Golden Rule, since selfish employes 
defeat well-meant efforts for their good. The obvious answer is that, while it 
is certainly discouraging that kindness should be met by cold selfishness, such 
experience only proves the more clearly the need of improving the moral conl 
dition of such laborers, both for their own sake and that of the industria- 
interests with which they are connected. It is only by cultivating the higher 
part of man’s nature that he can be made intelligent and conscientious 
enough to see that both interest and duty demand faithfulness to the employ- 
er’s interests. All history and experience since the Christian era commenced | 
go to prove, beyond a question, that the only influence able to accomplish this 
is the Christian religion. Who doubts that if the spirit and principles of 
Christ’s Sermon on the Mount were universally accepted and lived up to by 
employer and employed, a vast change for the better would come over the 
industrial world, one of whose crying needs is, conscience wrought into every 
fabric. 

The iron manufacturers of the United States employ a large number of 
Slavonic laborers—Bohemians, Poles and Hungarians, or Slovaks, as they call 
themselves. As near as can be estimated, there are in this country about one- 
third of a million Bohemians, one to one anda half million Poles (of whom 
there are 100,000 in Chicago alone), and 100,000 Slovaks. These come chiefly 
from the poorer and more ‘ignorant classes in the old country. They come to 
us from under the galling yoke of ecclesiastical and political despotism ; here 
they are either under the repressive power of Rome, which does all in its power 
to prevent their enjoying the privileges of our free common school system and 
becoming intelligent American citizens, or else they come under the power of 
a reaction which carries them into the ranks of unbelievers and makes them 
more or less, enemies of Christianity; from these latter are recruited the 
ranks of Socialists and Anarchists, though it is only fair to say that this is not 
nearly so much the case among the Slavic as among the German population, 
Unless reached with the uplifting influences of the gospel, large numbers of 
them are worse off in this country than in the old. A Bohemian once said to 
me: “Sir, it is bad in this country; in the the old country, every man pays 
for his own drink; here, he must stand treat all around.” Drunkenness works 
terrible mischief among this population, as every manufacturer, certainly 
every foreman under whom they work, knows but too well. For the most 
part, they have no connection whatever with the best portion of our English, 
speaking population, and it is asimple fact that the first English many of 
them learn is that used in profane swearing. Many of them think that Amer- 
ican liberty means license. If these people are to be made intelligent 
American citizens, if they are to use freedom in the right way, if they are to 
be faithful workmen, to build up real homes, nurseries of virtue, they must 
be reached with the refining and elevating influence of a pure Christianity. 
That this can be succesfully done has been proved beyond adoubt. Within a 
few years, four different Protestant denominations have taken hold in earnest 
of Christian work for Slavic population. As a sample of what may be accom- 
plished, I will only refer to the work started in Cleveland,in 1883, by the 
earnest efforts of the lamented Rev. Charles Terry Collins, who secured the 
co-operation of a number of Cleveland’s foremost citizens, and called me, 
who had been a missionary in Bohemia for a number of years, to undertake 
the work. Absolutely nothing had been done with a view of reaching the 
25,000 Bohemians of this city. Now the Congregationalists have three 
Bohemian mission stations in the city; the Methodists, one. The work com- 
menced in 1883 has spread, under the direction of the American Home Mis- 
sionary Society, to 18 stations in nine different States, reaching from Pennsy’- 
vania and Ohio to Minnesota and Nebraska. The great difficulty at the start 
was the lack of missionaries acquainted with the Slavic languages. This led 
to the startirg, in 1885, of a Slavic missionary training department in Oberlin, 
where young Bohemians and Poles, taken at first from the work-shop and the 
factory, were trained to become missionaries to their own people; and the 
next year a Bible readers’ school was started in Cleveland, where young women 
of these nationalities are trained as female missionaries to their own people 
Both these schools have met with success beyond our expectations, and have 
most happily solved the difficult problem of how to reach the great Slavic 
population of our land, scattered far and wide. These missionaries have 
proved themselves capable, faithful and successful, and those kind friends of 
the Slavic population of our land, who have contributed toward their training, 
have the eminent satisfaction of knowing that they have helped to do a work 
which but a few year ago seemed well nigh hopeless. Abundant illustrations 
could be given of the fact that those classes of our immigrant population 
most difficult for our American Christian civilization to assimilate, can be 
reached and won as fellow-helpers in the great work of building up this 





country on the true foundation of virtue, sobriety, industry and love to God 
and man. 


CLEVELAND, December, 1890. H. A, SCHAUFFLER. 





UTILIZATION OF WASTE HEATS FOR GENERATING STEAM IN IRON 
AND ROLLING MILLS. 





The advantage of mills situated in Pittsburgh and other gas territory, over 
those where coal has to be used for heating and steam purposes, has been in a 
measure overcome by utilizing the heat from puddling ard heating furnaces by 
the use of Hazelton tripod boilers, of Chicago. Captain Charles Hallett, of the 
above company, now located at the Hollenden Hotel, Cleveland, has msde this 
a study for several years. The trouble hitherto in utilizing the waste heats 
with the tubular or flue boilers has been owing to the injury done the draft 
of the furnaces, as only a small proportion of the heat was utilized by these 
boilers. Theconstruction of the Hazelton tripod boiler is such that it obvi- 
ates this trouble, and the draft is rather stronger than in in theordinary steck 
direct. 

The first boiler that he erected for this purpose was a’400 horse-power 
for utilizing the waste heats from a Blume furnace for the Chicago Spring & 
Tire Co, of Chicago. This boiler developed over 600 horse-power by the waste 
heat from the Blume furnace. It has now been running four years. Below 
is given a copy of a test made on a 125 horse-power Hazelton tripod boiler, 
using the waste heats from two puddling furnaces made at the Cherry Valley 
Iron Co.’s works, Leetonia, O.: 


Duration of test... 
LE” eee 
Coal consumed—Washingtonville 
Temperature of feed water............. 
Pressure of steam 
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Pounds of water evaporated per pound of coal used in the puddling 
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A water damper was used in the neck of each puddling furnace, so that 
each furnace could be regulated without interfering with the other. This 
shows a better evaporation than where coal is fired direct urder a tubular boil- 
for steam purposes, and shows the immense gain in utilizing the waste heats 
from furnaces, either puddling or heating. He alse erected a 125 horse power 
boiler at the Wellsville Sheet Iron & PlateCo.,, at Wellsville, O. This boiler 
was tested recently, after being in use six months on a heating furnace,in a 
six-hour run and the furnace only being fired up the night, before averaged 
125 horse hower. These results demonstrate that there is waste heat from 
puddling and heating furnaces more than sufficient to evaporate steam for 
the power usedin the mill. This being the fact, mills whose outlay for steam 
purposes are from {40 to $75 adaycan save by utilizing the waste heats, 
and with a close margin it means the profit or loss of the business. 

















The Future of the Steel Rail Trade of America. 

In a well considered article on the present condition of the steel rail 
industry of the United States, a correspondent signing himself “ Ironmaster,’ 
thus ventures to predict in the Philadelphia Manu/facturer: 

The rail trade of this country has reached a point where future competi- 
tion must naturally rest between a few large and well-managed concerns, oper- 
ating works of large capacity under the most economical methods, and with 
machinery capable of turning out great quantities of rails with the least possi- 
ble expense for labor. It is only by a comparison of the machinery of the 
various rail mills that a correct conception may be had of the enormous amouat 
of capital that has been wiped out during recent years by the active competi- 
tiou that has prevailed, and it is those works which have introduced the most 
effective machinery, or have enjoyed other special advantages ensuring low 
cost of production, that are manufacturing rails to-day. The Illinois Co.’s 
works, and the two plants of the Carnegie firm enjoy special advantages 
of location for low cost of materials and distribution of product. The latter 
firm, although paying as high rates of wages as prevail in any other similar 
works in the country*-if, indeed, not higher—are able to obtain raw materials 
at an exceptionally low price, owing to the large quantities consumed, and 
also to the company’s business methods and associations. These two com- 
panies practically control the larger part of the Western trade. 

The Cambria Co., in addition to low cost of materials, are favorably located 
for the supply of cheap labor, although their machinery is probably not so 
economically arranged as in a few other mills, and it does not appear that this 
company are making any active preparations to take a prominent part in com- 
peting for the steel rail trade of the future. What effect the enlargement of 
the business of the Bethlehem Iron Co. in other directions may have upon 
their future position in the rail trade cannot be determined. The growth of 
the demand for war material may ultimately result in the company devoting 
their main attention to this important branch of their business in which com- 
petition is not so close as the manufacture of rails. 

That the Pennsylvania Steel Co. will continue as a leading producer of 
rails is seen by their removal to a more favorable location, where their plant 
will be of the most approved design and construction, although not exclusively 
devoted to the manufacture of rails. 

The two Scranton companies, for reasons given, will continue as large 
producers of steel rails, and if the consolidation of the two plants take place, 
negotiations for which have recently been made, the new company would be 
further strengthened in the fight for a share of the rail business, especially in 
the East. 





Acknowledgments. 


To the courtesy of Seaboard, New York, we are indebted for several cuts 
used in this issue. 





NICKEL, PLATE to Washington, D. C., and return, via Buffalo, $15. Tickets 
good eleven days ; $3 extra to return via New York City. 

















42 ‘Temp Iron Trapp Revirw. 








FUTURE DEVELOPMENT OF THE BASIC PROCESS IN THE UNITED 
STATES. 





In the month of March, 1865, by invitation of the late A. G. Holley, I wit- 
nessed the first public blow of Bessemer steel at the works of Winslow, Gris- 
wold & Holley, at Troy, N. Y. During the day Mr. Holley informed me that 
“ dephosphorization could not take place in the Bessemer process.” I imme- 
diately opened my mouth to tell him why, for the thought instantly occurred 
to me that Bessemer could not dephosphorize for the same reason that Cort 
could not dephosphorize, i. ¢., because both practiced the acid process, both 
had an acid lining, and an acid slag; and as Samuel Rogers had taken Cort’s 
acid lining out of the puddling furnace and put in a basic lining and thus 
given us the present dephosphorizing puddling furnace, I would take Besse- 
mer’s acid lining out of his converter and would put a basic lining and a basic 
bath in it and thus make the Bessemer a dephosphorizing process. All this 
ran through my mind while Mr. Holley was telling me the story of Bessemer’s 
trouble, and while I was opening my mouth to tell him how to dephosphorize, 
a still, small voice said, “Don’t! You should patent it,” and my mouth closed 
like aclam. I went home and built an experimental basic plant, and there 
fully developed the basic process, as may be found ‘in detail in the records of 
the United States Patent Office, the decisions of which have adjudged me to be 
the prior inventor. Although the inspiration of the basic process came to me 
unsought, like a flash of lightning, its development, and subsequent defence 
in the Courts, cost me many years’ hard mental and physical toil and an 
expenditure of more than a hundred thousand dollars of money. 

Owing to the litigation in this country, the basic process has been most 
largely developed in a commercial sense, in Europe, and has increased from 
year to year in a wonderful manner. The output was 1,704 481 tons in 1887; 
1,953,234 tons in 1888; 2,274,555 tons in 1889. 

Basic steel is now being rolled into all forms, but is most desired for wire 
rods, drop forgings, plates, sheets and bars for smith’s work, for beams, angles, 
tees, girders and all structural forms, as it is free from impurities and more 
ductile than other steel or iron. It is especially adapted for making tin-plate 
and pressed metal ware. 

The basic process could be practiced to advantage at many points in the 
North and West, but its greatest development in the world will be in the 
Southern States, for there the coal, iron and limestone are in such abund- 
ance, and in such close proximity to each other, and so well adapted to the 
basic process, as to give them economic advantages which are probably not 
equaled by any other locality in the world. 

Two objections have been made against the basic Bessemer process, 7. ¢.: 
First, “The comparative small output”; second, “The extra cost of basic 
lining and basic additions.” The first objection is removed by making the 
vessels larger. The second objection is eliminated by the fact that I am ready 
to furnish all the basic lining and basic additions required and take the 
resulting slag as my pay. 

The actual cost of making basic steel will depend on the location and the 
surroundings, and is not a proper matter for newspaper columns. But to any 
parties who are interested to know the cost in detail, I will always be ready to 
answer. We are now just on the tide of a wonderful development of iron 
and steel for structural purposes, and for the manufacture of tin plate, and the 
opportunity of the South lies in the development of the basic Bessemer and 
the basic open-hearth processes. 


Syurr Riayr N 


400 CHESTNUT ST., PHILADELPHIA. 





Christmas and New Year's Excursions via Valley Railway. 

On December 24, 25 and 31, 1890, and January 1, 1891, the Valley Railway 
will sell excursion tickets from all stations on their line, at one and one-third 
fare for the round trip. Tickets good going on the day of sale, and good 
returning up to and including January 5, 1891. For further information apply 
to agents, or J. B. Caven, Gen. Pass. Agent, Cleveland, O. 





Holiday Excursions via the Pertnsylvania Lines. 

Excursion tickets will be sold at reduced rates at all ticket stations of the 
Pennsylvania lines west of Pittsburgh on December 24th, 25th and 31st, 1890 
and January Ist, 1891. Tickets will be good returning until January sth, inclu- 
sive. 





FIFTEEN dollars to Washington, D.,C., and return, $3 extra to return via 
New York City. The Nickel Plate will sell excursion tickets to Washington, 
D. C.,and return, via Buffalo, on Monday, December 22d, at rate of $15 from 
Cleveland. Passengers may return via New York City by paying $3 extra. 
Tickets good returning until December 31st, 1890. 





WASHINGTON, D. C.,and return direct, $15; to return via New York City 
$1800. Tickets on sale by Nickel Plate agents December 22d, good to return 
to Buffalo until December 31st, inclusive; good returning from Buffalo until 
January 3d, 1891. 





J. H. Day & Co., of Cincinnati, furnished the complete outfft of bakers’ 
machinery for R. B. Ward & Co.’s new bakery, in Pittsburgh, Pa. This bakery 
will be one of the most convenient in the United States. 





JosEPH R, OLDHAM, naval architect, will henceforth represent the Amer- 
ican Shipmasters’ Association, or record of American and foreign shipping, at 
his office in Cleveland, O. 





INDUSTRIAL SUMMARY. 


Machine shops are to be erected at Knoxville, Tenn, by the Knoxville 
Southern Railroad Co. 

The Texas Rolling Mill Co., recently incorporated at Fort Worth, Tex, 
have a capital stock of $50,000. 

The Adams Saw Mill Works, of Chattanooga, Tenn, are adding an iron 
foundry, machine and boiler shops. 

The Harriman Furnace Co. have been incorporated at Harriman, Tenn., 
to erect and operate an iron furnace. 

The machine shops of the Missouri, Kansas & Texas Railway Co., located 
at Greenville, Tex., are to be enlarged. 

At Harriman, Tenn., the Harriman Tack Co. have been incorporated to 
purchase and operate the tack factory of Fosgate & Lane. 

A new machine shop, 5ox100 feet in dimensions, is being erected at Claren- 
don, Tex., by the Fort Worth & Denver City Railroad Co. 

The Columbus Iron Works Co., of Columbus, Ga, are preparing to place 
in position in their foundry an electric welding equipment. 

The Salem Iron Works, with a maximum capital stock of $300,000, have 
been organized at Salem, Ga., to establish a wire nail factory. 

The machine and blacksmith shop of the Carlisle (Pa.) Car Manu‘acturing 
Co. were recently destroyed by fire. The loss is about $10,000, covered by 
insurance. 

The Totten & Hogg Iron & Steel Foundry Co. are making a number of 
important additions to their works, corner Twenty-fourth and Railroad streets, 
Pittsburgh, Pa. 

Any one wanting a 4 horse-power “ Otto” gas engine, in good order can 
address Geo. C. James & Co., Cincinnati, O. Otto gas engines are scarce, and 
we thought this might be of interest to our readers. 

The Crane Co., of Chicago, are making arrangements to rebuild the pipe 
mill recently burned. It will be located on the old site on the corner of Fulton 
and Desplaines streets. Three buildings will be erected. 

The Hattiesburg Machinery & Car Manufacturing Co. have been incor- 
porated at Hattiesburg, Miss., by F. E. Colborth, G. E. Kemper, T. J. George 
and others. A site has been secured, and the erection of the company’s plant 
will be begun at once. 

The foundations of the Crane Iron Co.’s Works, Radford, Va, have been 
completed, and the ironwork on stoves is being placed in position. Thomas 
H. Walker & Co., the contractors for this plant, have also the contract for the 
construction of the Iron Pipe Works, at that place. 

The Columbus Stove & Fuel Co., Chicago, Ill., have been incorporated, 
with a capital stock of $300,000. The incorporators are Newton F. Gordon, J. 
D. Miller and W. B. Jarvis. The company will manufacture stoves, hardware 
and other specialties and fuel. 

J. H. Day & Co., Cincinnati, O., manufacturers of the Hunter’s sifters and 
mixers, received an order last week from a leading firm in London for one of 
their large size mixers. They now have quite a number of their machines in 
England, and the demand for them there is constantly increasing. 

On the roth inst , a charter was granted to the Pennsylvania Foundry & 
Machine Co., of Pittsburgh, with a capital stock of $30,000. The following are 
the directors of the new company: Theodore Doerflinger, George P. Letche, 
Wm. J. Woods, Morton Hunter and John M. Griffin, of Pittsburgh. 

Shortly after the first of the year the Armington & Sims Engine Co, of 
Providence, R. I., will begin the erection of an engine building plant in St. 
Louis, which will cost in the neighborhood of $5,000,000. It is expected that 
this establishment will give employment to between 400 and 500 hands. 

Sealed propusals will be received at the office of the Supervising Archi- 
tect, Treasury Department, Washington, D. C., until 2 o’clock p. M.,on the 
7th day of January, 1891, for the iron beams, etc., for first floor, basement 
columns, &c., for the United States Post Office, &c., building, at Scranton, Pa. 

Prominent capitalists of Milwaukee and the East are reported to have 
purchased a large tract of land near Milwaukee, Wis., upon which it is pro- 
posed to erect large car works to give employment to 1,000 meu. The pro- 
prietors of the Milwaukee Car Wheel Works are said to be interested. Work 
on the bnildings is to begin soon. 

The Bellaire Stamping Co., of Bellaire, O., have commenced the erection 
of a three story iron building to take the place of the wooden building de- 
stroyed by fire some weeks ago. The firm have now a force of machinists at 
work preparing dies to be used in the new plant, and they expect to resume 
business again about January 15 next. 

It is reported at Glasgow, Va., that the Superior Mfg Co., of Springfield, 
O., and the firm of Chamberlain & Ryders, of Hudson, Mich., contemplate the 
location in Glasgow of the respective agricultural implement works. In the 
event of the transfer being made these two concerns will organize as one 
company, consolidate the two plants and operate under one manager. 

Charles Kennedy, superintendent of the plant of the Union Rolling Mill 
Co., of Cleveland, has recently designed a puddling furnace for use with fuel 
gas, and it has been given a trial at the above works, under the superintend- 
ence of the inventor. The tests made are said to have shown favorable results. 
It is claimed to be simpler and more economical in construction than those 
heretofore built, and it is also easily operated. 

The Stiles & Parker Press Co., of Middletown, Conn, has been consolid- 
ated with the E. W. Bliss Co., Limited, of Brooklyn, N. Y. The two firms are 
among the leading manufacturers of presses and dies in this country. By the 
terms of the new arrangement, the business at Middletown will be conducted 
for the present under the old name, though the principal office will be at No. 
17 Adams street, Brooklyn. It is understood that the manufacture of large 
toggle-drawing presses will be concentrated at the Brooklyn plant, which will 
be shortly enlarged by the addition of a building 6ox100 feet. 

The Cordesman Machine Co., of Cincinnati, O., are more than pleased 
with this year’s business, being the largest ever done. They have been run- 
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ELECTRIC MOTORS From 1-8 to 30 H. P. 


for either Arc or Incandescent Circuit. 
Arc Motors a specialty. 
Dynamos from 20 to 350 lights. Propo- 
sitions cheerfully made for installing : 
isolated Electric Light Plants complete. 
These Motors and Dynamos are perfectly 
automatic, have self-oiling bearings, are ‘ 
simple, durable and clean. 


Write for descriptive catalogue and 
general information. 


Incandescent : 











ning their extensive shops until eight o’clock for moths past, and they have 
increased their facilities by adding three new lathes, one new planer, and one 
universal radial drill. With these additions, they will be able to handle their 
constantly increasing trade to the entire satisfaction of their customers. 
They are pushers and intend to keep abreast of the times. They have just 
received an order fot a complete outfit of wood working machinery for 
Havana, Cuba, including their celebrated band, scroll and resaw. 

It is not so well known as it might be that Cincinnati, O., has an industry 
which is now the largest of its kind in the world, viz.: that of building wood- 
working machinery. The products of the various firms engaged in it are 
shipped to every clime and nation. The largest concerns are the Egan Co. 
and J. A. Fay & Co. Both of these establishment occupy extensive buildings, 
filled with modern machinery, and employ nearly 1,000 workmen. Their out- 
put runs into the millions. The guiding spirits and managers are, respect- 
ively, Thomas P. Egan, President of the Egan Co., and W. H. Doane, Presi- 
dent of J. A. Fay & Co., and both are millionaires. Mr. Egan is now the 
youngest millionaire in Cincinnati, being but 43 years of age, having fought 
his way up from an apprentice without a dollar, step by step, until he arrived 
at a position “at the top.” W.H. Doane is known to the army of Sunday- 
school scholars of the country as the composer of many of the sweet songs 
sung by them. 

It can hardly be realized that an injector that has only been on the market 
a period of four years, should at the present time be used in greater quantities, 
than injectors that have been from eight to 10 years before the public. Fig- 
ures, however, speak for this, and the manufacturers of this popular boiler 
feeder report to us that the sales have row reached over 39,0co. When itis 
taken into consideration, that the old style injectors have from three to five 
valves and handles to manipulate, while the Penberthy has but two, it is no 
wonder that on this account alone, and its simplicity, it shonld take preced- 
ence over all others. The other leading features that have recommended it to 
the steam-using public, are its automatic qualities and reliability. After the 
steam has reached, as we understand it, a pressure of about 50 lbs., it is only 
necessary to open and close the steam throttle to start and stop the feed tothe 
boiler. The automatic qualities consist of its restarting without the adjust- 
ment of any of the valves, if from any cause the feed to the boiler should be 
temporarily broken, from a sudden jar or air getting into the suction pipe; 
this in itself cannot be too highly appreciated, as they require less attention 
and watching on this account. The manufacturers of this irjector, The Pen- 
berthy Injector Co., of Detroit, Mich., expect to turn out 15,000 injectors dur- 
ing 1891; they have made all preparations for doing so, having enlarged their 
factory to three stories, covering a lot 54«78, and also added over $6,000 worth 
of machinery during the past six months. 





Heavy Hardware Jobbers’ National Union. 

An interesting and important meeting of this body was held in Chicago, 
on the 12th and 13th inst. Members were in attendance from Chicago, Cleve- 
land, Detroit, Louisville, Memphis, St. Louis and other cities. The relations 
of jobbers with manufacturers were prominently brought forward in a discus- 
sion of the recent action of the American Wheel Co., in making a heavy 
advance on the price of wheels. Some of the jobbers were strongly in favor 
of the adoption of a resolution pledging the members of the union to refrain 
from purchasing wheels from the American Wheel Co., and encouraging the 
formation of rival factories; but the majority were opposed to such action, 
believing that their true position lay in a policy that would excite no 
antagonisms. It was pointed outthat the wheel manufacturers had for several 
years suffered from excessive competition, which had caused wheels to be 
sold under cost. The recent advance was, therefore, justified, and should 
not be condemned. It was insisted that the jobbers shoald not espouse the 
cause of the carriage makers and wagon builders, who were abundantly able 
to take care of themselves, and whose business was further known to be 
exceedingly prosperous, enabling them to easily pay a fair price for the 
materials which they used. The following officers were elected: §S. D. Kim- 
bark, of Chicago, President; Gaius Paddock, of St. Louis, Francis Boyd, of 
Milwaukee, and W. B. Dean, of St. Paul, Vice-Presidents ; Charles T. Brace, of 
St. Louis, Secretary, and R >bert E. Brier, of St. Louis, Treasurer.—{Iron Age. 





THE Empire Zinc Co., of Jopiim, M.., .. .ow completing arrangments to 
operate some of its mines by electric moor pow... 





ILLUSTRATED CATALOGUE 
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Rivet Machines, 
Bolt Headers, 
Upsetters, Etc., 


WITH LATEST IMPROVEMENTS. 





ADDRESS, 


SEATON M’F’G CO., 


204 Superior St., 
CLEVELAND, OHIO. 


FOR SALE—BOILER SHOP OUTFIT. 


‘The following Tools, Machinery, Shafting, Belts, Pul- 
leys, Engine, Etc., all in good condition. 








Two Steam Punches and Shears, 1 set Rolls, 1 Lathe, 1 Engine, 1 Drill 
Press, 1 Fan, 73 Hammers and Sledges, 2 Pipe Cutters, Stocks and Dies, 2 
Screw Punches, 2 Ratchets, 40 Taps, 3 Cranes, 1 Endless Hoist, 1 set Platform 
Scales, 43 Blacksmith Tongs, 23 Wrenches, 2 Anvils, 5 Forges and Tools, 1 set 
Hand Rolls, 6 Boiler Rollers, 1 Hoisting Jack, 40 Chisels, 12 Flange Blocks. 
For terms, etc., call on or addres:, 


BASSETT, PRESLEY & TRAIN, 
Cor. Elm & Hemiock Sts., CLEVELAND, O. 








WEBSTER’S “ VACUUM” EXHAUST STEAM ECONOMIZER, 


Feed-Water Heater and Purifier 


Is the most perfect device known for HEATING and PURIFY =e the FEED-WATER for steam 
boilers, preventing seale, and for HEATING BUILDING S ofan y description, WITHOUT BaCK 
PRESSURE on engines, returning CONDENSATION to the BOTL ER IN THE ONE APPARA 
TUS. Readily cleaned dain. at machinery. All parts accessible. 

FURNISHED ON TRIAL FOR ACCEPTANCE, 

Before you decide upon the adoption of any Feed-Water Heater and Purifier, or any device 
for assisting the circulation of steam for heating purposes, (after receiving full information of 
every device in the market) we would be pleased to call upon you personally (at our expense) 
and explain, with convincing proofs, the superiority of Webster's ‘‘ Vacuum" Exhaust Steam 


Economizer over all pressure, coil, tabular or open heaters. Send for New Catalogue. 


WARREN WEBSTER & CO., Prop’rs, 491 N. Third St., Phila. 
74 Cortlandt St., New York. 159 La Salle St. Chicago, Ill. 


HERE 1S YOUR CHANCE. 


Can any one make better club rates than the following? 








Per Year. 
Scribner’s, Monthly, with IRon TRADE REVIEW, $4.50 
Century, “ “ «“ “ “ 5.50 
Cosmopolitan, es “ “ “ “ 3.50 
St. Nicholas, 6 “ “ “ “ 4-50 
Frank Leslie’s Popular, “ sd “ “ “ 4.50 
Frank Leslie’s Budget of Wit, es « “ “. “ 4.00 
Frank Leslie’s Pleasant Hours, “ s “ “ “ 3.50 
Outing, “ “ “ “ “ 4-25 
Life, Weekly, “ « “ “ 5-75 
Texas Siftings, 66 “6 “ “ “ 3.00 


Send your subscriptions to the 


CLEVELAND PRINTING & PUBLISHING CO., Cleveland, Oho, 
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Cleveland Desk Co., Cleweland........cccceesceee 55 
Union Photo Eng Co., Cleveland..............00 56 
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Brush Electric Co., Cleveland.............ccccsesses 4 
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WANTED 


SITION as traveling salesman for man- 

ufacturing concern. Best reference. 
Address K. B. H. care “ Iron Tirade Review, ’ 
Cleveland, O. 

















THE NEW WEBSTER 


JUST PUBLISHED—ENTIRELY NEW. 


WEBSTER’ S 


INTERNATIONAL 
DICTIONARY 





The Authentic “ Unabridged,” comprising the 
issues of 1864, 79 and ’84, copyrighted property 
of the unde reigned, is now Thoroughly Re- 
vised and Enlarged, and bears the name of 


Webster’s International Dictionary. 


Editorial work upon this revision has been in 
progress for over 10 Years. 

Not less than One Hundred paid editorial 
iaborers have been engaged upon it. 

Over $300,000 expended in its preparation 
before the first copy was aed d. 

Critical comparison with any other Dictionary 
isinvited. GET THE BEST 

G. & C. MERRIAM & co., Ewaiahes, 

Springfield, Mass., U.S. 

Sold by all Booksellers. carl a 








No. 1 Drill Press. 
| or 2 Spindles. 


Light Bench or 
Post Drill. 


No. 2 Drill Press. 


DRILL FE’RESSES. 





No. 3 Drill Press, No. 4 Drill Press, 


‘THE GARVIN MACHINE COMPANY, 


Manufacturers of; and Dealers in, all kinds of 


MACHINERY ann MACHINE TOOLS. 


Cniversal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 


and Enyine Lathes, Planers, Profilers, € hucking Machines, 


Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &. 


Plants for Manufacturers of Sewing Machines & Electrical Coods, 
AND MILLING 


[Catalogue sent on Application. ] 


GEAR-CUTTING 


Laight & Canal Sts. 


IN ALL ITS BRANCHES 


NEW YORK. 











PORTBLE, HAND OR BELT E> ICE" JES 


CUTTING & 
sTHREADING 


MACHINE. 


Double Application of Power. Double Leader Screw 
Instantly Changeable, range from 1 to 6 In. Pipe. 
Write for Description and Prices 


WELLS MACHINE WORKS, FOSTORIA, 0. 
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27, 29 & 31 MINCENT STREET, CLEMELAND, OHIO. 


ID YOU EVER 


make a study of Artistic Printing? If not, 














call on us in our new, light and commodious 


quarters, and inspect our work. A half hour's 


examination of our samples will convince you 


that we are fulfilling our purpose of doing the aS 


} 






in all our branches of Printing, Book-making, Blank 








Book Manufacturing, Book-binding, Engraving, Em- 





bossing, Electrotyping, etc., and on an extensive scale. 











Our purpose is to employ artists in every departinent, 
and we will not be content with doing work just as 
everybody else does it. We seek for new, original and 
striking effects, and our patrons say that we succeed in 
pleasing them better than any other establishment in 
Cleveland. This gives us encouragement. 

Very respectfully, 


THe CLeveLanp Pre. x Pus. Co. 
CLENELAND, OHIO. 
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J. W. VANDERWERF, 
(CARPENTER AND BUILDER 


. = i ©) hs 


— AND — 





Manufacturer and Dealer in 


Wood Carpet and Parquet Eloors, 





Bury’s Patent Window Ventilator, 





Prescott Trackless Door Hangers, 


Willer Sliding Blinds, 








Window Screens and Weather Strips, 





AND GENERAL JOBBER, 
30 Vincent Street. 











TELEPHONE 1168. $< S== mM 


The AKRON BELTING CO. 


MANUFACTURERS OF 





<AcESCG eee 


= NO. 1 OAK TANNED 
LEATHER BELTING 





“Akron” and Pat. “Eclipse” Brands. 


ESPECIALLY ADAPTED FOR 
Heavy DRIVE Belts, DYNAMO Belts for all 
STATIONS and ELECTRIC PLANTS. 
ERS and MILL ROLLS. 
ue. Every Belt Guaranteed. 


POWER 
Belts for PLAN- 


ALSO DEALERS IN 

Round Leather Belting, RUBBER 
and COTTON Belting, WOOD SPLIT PULLEYS, Ai RAW 
HIDE Lace Leather, Machine Waste, 
and colored; Rubber Tubing, Lawn Hose, Hose Reels, Pack- 


solid and twisted; 


guaranteed ; white 


ing, various Patents; Belt Fasteners, Belt Clamps, Castor 
Belt Oil, Belt Dressing, Cement, Elevator Buckets and Bolts, 
Punches, Awls, Lace Cutters and Mill Supplies generally. 


Send for price list No. 27. 4 


AKRON, O. 


138 TO 142 NORTH MAIN STREET, 





SAF | 


WHAT CAN WE FURNISH YOU P 








KE are Manufacturers of the following line of 
Tools and therefore 
HEADQUARTERS: 
No. 1. No. 2. No. 3. No. 4. 
UNIVERSAL 






{illing Machines, 






== 


PLAIN MILLING MACHINES. = 


Rack or Screw Feed, 
Geared or Plain. 










SCREW MACHINES 


For Bench or Mounted. 







—* “~ 


DRILL PRESSES. 


TAPPING MACHINES 


Nos.0 a1 
VERTICAL. 





ALSO 
Wealers in Machine Gools 
a——OF EVERY DESCRIPTION. ——e 





DRILLS. 


SHAPERS. 


LATHES. PLANERS. 


JEY Catalogues sent upon application, 


THE GARVIN MACHINE COMPANY, 


LAIGHT and CANAL ST., NEW YORK. 
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[cyevelAND|QSBORN MANUFACTURING CQ, |BRUSse5 
gHI0, USA. F.WayLAND BROWN, MANAGER. BELGium. 








MANUFACTURERS OF 


*-BoILER FLUE CLEANERS,|ISINGLASS WHISKS: 


FINE SPRING TEMPERED 


( y 
© N STEP TRE ane ering Ano BROOM Seg 
SHOVELS RIDDLES. BELLOWS,MOULDERS HARD & SOFT BRUSHES 
-AND GENERAL FOUNDRY SUPPLIES - 


LAE BE ST IS THE CHEAPEST. OurPrices are RIGHTAND OUR GOODS THEBEST 


SEND FOR ILLUSTRATED CATALOGUE AND DISCOUNTS. 


23 é& 225 Fi Sst t 
E. H. JONES &. CO.., CLEVELAND, OHIO. ree 


ENCINEERS AND CONTRACTORS FOR STEAM PLANTS COMPLETE. 


STEAM, MOT WATER AND MOT BLAST MEATING. 








The New Building on 


Agents for Vincent Street, 
to be occupied by 
STURTEVANT 
THE 
_ BLOWERS, COILS, ETC. CLEVELAND PRINT’G 
AND 
for 
PUBLISHING CO., 
HOT BL 
_— will be heated 
HEATING. 


by the 
HOT BLAST SYSTEM. 





Also used by Brown Hoisting and Conveying Machine Co., Acme Machinery Co., Brush Electric 
Co., Paige Car Wheel Co., University School, J. S. Oram, and many others. 












Agents for MARSHALL’S Machinery, 
*« HICKOK’S 
« SANBORN’S 


HAND AND POWER 


PAPER CUTTING MACHINES 


of all kinds and sizes from 12 to 64 inch. 


. « 
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RICE’S PATENT FEED WATER HEATER, PUMP AND PURIFIER COMBINED, 


GEO. PECK, Pres. EB. W. Voicrt, Vice-Pres. S. R. MUMFORD, Treas. Section showing internal arrangement of parts. 
C. P. GILBERT, Sec’y & Mgr. Hoyt Post, Attorney. 








THE EDISON ILLUMINATING CO., 
OF DETROIT. 


MEssrRS. RICE & BLUNT: DETROIT, MICH., Nov. roth, 1890. 


Gentlemen :-—I take pleasure in saying that the Rice 200-Horse Power Com- 
bined Steam Pump Heater put in the Sub-Station last June, is giving entire satis- 
faction, both as a pump and as a heater. I believe it superior in construction to 
either tube or coil heaters. 

ist. There are no tubes or coils to become incrusted with scale or get leaky, 
either from corrosion or over-pressure, as often is the case with tubular heaters. 

2d. The short space of time and ease in which it can be opened, cleaned and 
closed ready for operation again. 

3d. The compactness of construction and easy access of the working parts, al- 
lowing quick adjustments to be made to the wearing parts. The wear will be slight 
owing to the large wearing surfaces. 

4th. In regardtothe pump. It handles the water up to the very highest pos- 
sible point it can be heated to with the exhaust steam, and delivers it to the boiler 
with ease. 

I cheerfully recommend it as a good, reliable pump and heater, feeling assured 
that it will give universal satisfaction. Very truly yours, 

JNO. F. BLAIR, Chief Engineer. 











Steam Pump Heater. Saves Fuel and Water and reduces back pressure on the Engine. A Reed wetyr inset. PI na ap cagbotbng 
B—Spraying Plate. G—Pipe to Boiler. 


Serves as a Tank or Trap where buildings are heated by steam, as all the drip water can be drained into Heater Shown from Engine. }—Water level. 


. " "ater es ‘ Te : —Pumip. K—Exhaust from Heater 
and returned directly to Boiler. §j@§"Send for Descriptive Circular. © .niben Valve. sMiliaate, 


RICE & BLUNT, ** **tus™s,:mes ensrs ron Tie vniren stares, - 








INDUSTRY FILE WORKS, “228 .20t}ron 
* it ae nar H. GOUGH, } 


MANUFACTURERS OF 


IkES AND RASPS, 


EQUAL TO THE BEST ENGLISH FILES. 


OFFICE AND WORKS: 


7 ae ee CLEVELAND, OHIO. 





**1 advise all parents to have their boys and girls taught shorthand writing and type-writing. A stenographer who can type-write his notes 


would be safer from poverty than a great Greek scholar..”,—CHARLES READE, on “The Coming Man.” 


Remington Standard Typewriter. 


For Fifteen Years the Stand- 
ard, and to-day the most per- 
fect development of the writ- 
ing machine, embodying the 
latest and highest achieve- 
ments of inventive and me- 
chanical skill. We add to the 
Remington every improvement 
that study and capital can se- 
cure. 


WYCKOFF, SEAMANS & BENEDICT, 188 Superior Street, CLEVELAND, OHIO, 
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rTraeE GEN OUITMN =E: 


LORD'S BOILER COMPOUND 


Which is acknowledged by authorities and accorded the confidence of the manufacturers throughout the United States and 


foreign countries, 
other parties, who, 


is manufactured exclusively by Geo. W. 


Boiler Compound. 


Lord, practical chemist and inventor. 
through the appropriation of Geo. W. Lord’s antiquated patent, 
into presenting them with their order for Lord’s 
by Mr. Geo. W. Lord, has been long discontinued by him, owing to his discovery of many new chemicals, 
critical experiment have demonstrated their superiority. 
an article greatly superior to the formule patented by Mr. 


Attention is called to 
have deluded many manufacturers 


The use of the above formula, patented in 1869 


which upon 


Lord’s Boiler Compound, manufactured at the present time, is 
Geo. W. Lord. Address 


CEO. W. LORD, 316 Union St., Philadelphia, Pa. 





PLEASE 


QUOTE OUR 





Supplement “C” to 1890 Catalogue. 


NUMBERS IN WRITING US. 


D. K. NORTON & SON, Cor. 2nd and Elm Sts., Cincinnati, O. 
SECOND HAND MACHINERY. 





We call attention to the following list of second-hand machinery partially described. We are constantly exchanging machinery with ourcustomers. All this second hand machinery is thoroughly 


refit and put in good, reliable working order. 
so stated, and the other parts of the engines painted in good shape. 
Write for particulars of the outfit wanted. 


ENCINES. 


No. Mea 35 H. P. Richmond Machine Works Engine. 1014 oe | 
bore, 20 sy stroke, rice, $300 | 
No. 33. 60 to 70 H. P. “Horizontal Side Crank Engine. 14 | 


ee ee ee Sean Price, $400 
No. 49. 50 to 60 hs P. Horizontal Engine, cylinder a inch 
re, 30 inch stroke, = $409 | 
No. rt be "10 to 12 i Ld ‘Side Crank Engine. cy linder 6% inch 
OTE 8 OO ORI AEE ha RS ce, $100 | 
No 104. 150 to 200 iH. P. Horizontal Variable Cutoff “saan 


made by Lane & Bodley, cylinder 20 inch bore, 40 inch 
stroke, Price, + ag 10 ft. dia., 20 inch face, 5,000 Ib. bal- | 


ane peel Py) ley. i EA Tie a Sea Sica 
No. 142. orizontal Balanced Side Crank Engine, 

eylinder rH ‘neh bore, 20 inch stroke... Price, $350 | 
No. 144. h. P. Horizontal Engine, cy lander 10 inch bere. 

eR << ta aaa te Price, $300 | 
No. 88. 14H. P.' Seif Contained Side Crank Engine. gite- 

der A, inch bore, 12 inch stroke... Price, $126 | 
No. 197. ye = 7 Balanced Side Crank Engine, iy inch pare, 

AES AE once dtlgictencaal aimee rice, $100 | 
No. we 20 i. ‘er Center Crank Engine, 9 inch bore, ig inch 







BMS. <a <eeqie eacpstitnnnsenindionbematansnsded wstomiarabitideiscd. Price, $225 | 
No. 207. '20 H. P. Center Crank Engine, 9 inch bore, a’ ie h 
roke Price, $225 | 
No. 178. 16 H. P. Rerteanee Center Crank Engine. cylinder 
8 inch bore, 12 inch stro .Price, $190 | 
No. 215. 5 H. P. Side Crank Engine. cy ‘linder iva ‘inch ete 
7 inch stroke, Price, $ 75 | 
Ne 208. 20H. P. Center Crank Engine, 9 inch bore, i2 inch pee 
. Center Crank Engine, 7 inch bore, 8 ine ‘h | 
Price, $160 
. Center Crank Engine, 8 inch bore, 8 inch 
Price. $200 | 
8 inch bore, 3 tae 
Pri ce, $200 | 
k apes. 8 9 hseee hore, 7 3 ine h | 
Aad rice, $225 





ke Bae 
No. 205. 26H. P. 


ee “Center Crank Engine, 10 inch bore, +12 inch $250 | N0-48. 10H. P. Portable Fire Box Boiler, mounted ou skids, $150 | 

Brak. chip onsk> | aonesnsennsentantashan reaneamensscnsevtsis sets ent EImmS MME T_ cecnacioncgitiventopheesngesuad BEpantauRL caaniiusrsssEuieeigia -veriac anil rice, 

No. 206. 25H. P. Center Crank Engine, 10 inch bore, Bt ich No. 133. 18H. P. Fire Box Boiler, mounted on new skids, 
StTOKCy.....eeccssensennnerseseesensensensnnensanerecsnncensenennnessnnecs ER SPIO ED « « cc-csinsicoisdon usniendohrdalcenincdl meted Price, $225 | 


The boilers are thoroughly tested and certificates furnished, are cleaned and painted. 


The engines, after being refit, have all the bright parts polished when 


If a suitable selection can be made, we can recommend the machinery all right, and have placed the figures low, everything considered. 


STATIONARY BOILERS. 

No. 77. 8H. P. Tubular. 24 inches diameter, 7 feet long. 11 
tubes, 3 inches diameter, two tubes, 2 inches — 
CE FR ECR. GEE OLR ce TE rice, 

No. 103. 75H. P. Double Riveted Steel, Tubular, 54 in. diam- 
eter, 17 feet long, 43 tubes, 34% in. diameter, 204 in. long, 
PR IT EE SI A OEE ER RIS Price, $450 

| No. 123. 36 H. P. Two Flue, feet long, 
two 15-i ‘ine Ge. I a ae ee Price, $225 

| No. 149. 26 H. P. Tubular, 36 inches diameter. 12 feet long, 
26 jeune 3% and 3% inches diameter, 144 inches plans: 
RAG Re MR | IEEE SEES ER ICES TS Price, $275 
| No. 170. 765 H. P. Horizontal Six Flue Boiler. 52 inches diam- 

ay 26 feet long, 6 flues; two 12-inch, fours’ inches Staus- 
REALE LL LE SLIM L AE REEL IO I Price, $325 

34 7. 20 Horse Power Horizontal Stationary Tubular 

Boiler. 36 inches diameter, 10 feet long, 24 tubes os pane 

diamete AEE RBS ARLE OLE TEN LED Price. $225 

No. 216. 20 H P. Horizontal Stationary Tubular Boiler. 36 
inches Ciamee nasi wi wt t ae: ” tubes 3 — diameter, 

‘ ...Price, $225 


~ MOUNTED PORTABLE ‘OUTFITS. 
. 192. 16H. P. Portable on High Wheels. engine 84x13, 
on side of boiler. All on high, heavy wooden wheels, 
with oll fittings, realy for work. Good as new......Price, $500 
No.181. 20 H. P. Portable on High tron Wheels. engine 
854x10, on high iron wheels, with attachments congptote 


$100 





for haulin “ee OS See Price, $600 
| No. 201. 10H. P. Vertical Combined Baxter Engine and 
Boiler, in A No.1 order, nicely fitted up and pointed. 
Send tog Se ERS ENED EE Nite aR. Price. $225 
No. phe x Portabie Boiler and Engine, mounted on 
CE IEEE BO NGM LR ee OE DS rice, $400 
No. tee. 10 H. P. Portable Engine and Boiler, mownte ra on 
wheels, made by C. & G. Cooper.. ...............s.ccesses rice, $300 
No. 8. 10H. P. Vertical Boiler and Engine, boiler 34 ead 


diam. ter, 6 feet high, wm 32 3-ineh flues. The entire 
outfil in first-class order. The boiler is practically the 
same xs new and will be tested to 140 Ibs. cold ze er 
pressure, 


Portable Locomotive Style Boilers. 





We will furnish any engiye and any boiler selected at the combined prices of the boiler and engine given in this sheet, and include injector aud connection. 


No. 191. 10H. P. Fire Box Boiler, mounted on new skids, 
shatinde Rolfing eae eee eee oe a eae Sa Price, $140 
No. 200. H. P. Fire Box Boiler. mounted on low iron w aol, 
SE LE ae eT: Price, $275 


No.6. 35H.P. Fire Box Boiler, inounted on new skids, Price, $300 

No. 157. 100 Fire Box Boller, Portable (Locomotive 
Style). ot of £7, inch steel, by Baldwin Locomotive 
Works, high pressure, excellent boiler, will carry 150 Ibs. 


OS AER RS SILER AO LE Price, $600 
No. 113. 18H. P. Fire Box Boiler, on skids... ..Price, $175 
No. 78. 15 H. he Fire Box Boiler, mounted on new skids, 


Price, $225 


No. 83. 60 H. P. Fire Box ‘Boller, mounted on skids,.Price. $500 
No. 48. 10H a ay >< Box Boller, mounted on skids,..Price, $140 
No. 101. 25H. P. Fire Box Boiler, mounted on iron whe els. 
creatine indian crete tanned succes apnamhadsearedacoieal Price,$ 300 
No. 116. 16H. P. Portable Boiler, mounted on new gkids, 
a a i re ee Price, $225 
No. 165. 12H. P. Fire Box Boiler, mounted on new Hs is, 
ERE SIS REI eS te - SE ATR Price, $160 
Vertical Boilers—Several coming in. Send 
for Particulars. 
MISCELLANEOUS. 
One Heavy J. & S. Graham ao andl Saytneer and Matcher, 6 
weighted feed rolls heavily * ROSES Price, $400 
Adams Six Saw Gang Lath and icket Mill, good as ne w. nix 
a TRU CEI In ds cp cesnncicadkenccetes-sceecens rice,$ 85 


* Scientific” Grinding Mill for Cotton vance Oil Cake 


capacity of 50 bushels per hour... Price $250 
One 2 -inch A Planer and Matcher. ‘complete, es "Price, $200 
40 inches H Patent Automatic Shingle and Heading 
Machine. with jointer complete,...............cc0c.ceeeeeee Price, $175 
No. 3, Three 44-inch Head Blocks our own make, (ee page 


11, new catalogue), good order, are put’ing in larger set. 

Sead for particulars. Knight’s Excelsior Dogs......Price, $175 
20-inch Frank & Co. Re-saw of improved pattern, for mak- 

ing weather boarding or straight re-sawing. Will split 

to the center of a 12-inch board >rice, $ 7 


| Heavy 12-inch Four Side Flooring Mili, good make, all refit, 


Price, $300 | 


planes 6 inch thick, 6 rools, heavily geared, 6 inch diam- 
eter, gun metal brass matcher herds, adjustable feed, 
eounter — and bits complete. All the working ay ni 
RII IG rrr ie iis tecentsnactsinbaeosess 
36-inch Bental & Margedant Improved Iron Frame Tilting 
Table Band Saw, all refit, new saw blade, brazing tone, 
and vise complete, good a NOW...............0006 ccceceeees Price, $ 85 


$350 


SEND FOR CATALOGUE AND STOCK LIST OF NEW BOILERS, ENGINES AND GENERAL MACHINERY. 











DODGE’S 





| WE CUARANTEE TO 











Boiler Appliances. 


Patented, August 26, 1890. 























The cut represents an appa- 





ratus for cleaning Steam 
Boilers, WITHOUT THE USE OF 
DANGEROUS ACIDIFEROUS COM- 
PouNDsS. Also a Feed Water 
Heater, with low water alarm 
attachment. The Boiler Clean- 
er can be used without either 




































































of the other attachments. 











Keep your boiler free from 
mud and dirt, save fuel, save 
insurance, save the expense of 
boiler repairs, save loss of life 
by boiler explosions. 

All expert mechanical engi- 
neers and chemists will tell 
you that scale is a non-conduct- 
or of heat, and one-eighth of 
an inch scale on your flues will 
take at least one-fourth more 
fuel to keep up steam. 





For Prices and Further Par- 





ticulars, address 


C. D. DODGE, 


LANSINC, MICH. 
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ane, HILL CLUTCH WORKS, 


MANUFACTURERS OF 


Transmission /l\aehinery, 
Clutch Pulleys © Couplings, 


= \ L Ss 
= ee | PLAIN AND SPLIT 
eee ae Cast Iron Pulleys, 


SPECIMEN OF OUR WORK. 
Powerful Doubie 4rm Puliey, C6x 42, with heavy 





Hammered and Turned 





Six-Arm Clutch, 60 in. dia Capacily at 200 revoiu- : Was 
tions, |,000-horse power SHAFTINC, ,— EEE Sea 
All paris of the clutch and pulley are interchange- eS 


able. AND ALL ITS APPURTENANCES. ——— BSS 


DELF-OILING BOXES, FLOUR oTANDs, 


MANGE RS, 


Plate and Compression Couplings. SECTION OF HEAVY DUUSLE ARM PULLEY, 


Showing arrangement of Removable Eushing or Split 





Sleeve, which are made interchangeable, and may 


Send for Catalogue. CLEVELAND OHID be replaced by new sleeves when worn, All parts 
— 8 ® interchangeable. 
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ECONOMICAL iat 
HAMMER fF wien 




































MADE. 
eee | 
WRITE FOR silaaaains / 
, | 
: ' AnD a i 2 au a | If ci 
ee tia RENN ETL nn 
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=— : PRICES. a 
ae ~SS S — = = 


500 Ib. Hackney Hammer--Double Standard. 


The Hackney Hammer Co. 


CLEVELAND, O. 


100 Ib. Hackney Hammer. 
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The Walker Manufacturing Coinpy, 


ENGINEERS, FOUNDERS AND MACHINISTS, 


CLEVELAND, OHIO, U. S. A. 














aS 
JAS CONANT. —C& 


WALKER’S PATENT DIFFERENTIAL CABLE DRUMS, 


With Loose Rings for Differential 
Adjustment. 








PATENTED JULY 31, 1888, anp NovewRBER 12, 1889, In THR UNITED 
StarTes, Canapa, GReaT Britain, France, GERMANY 
AND BELGIUM. 





7 84 


CABLE 
a DIFFEREN- 
end TIAL 
PLETED Brest 
sateen DRUMS 
— ! SUPPLIED 
THROUGH- = ; pert 
OUT a al 
aad | HAND. 
COUNTRY. 





Plant furnished the St. Louis Cable & Western Raiiway Company, St. Louis, Mo., June, 1838. 


Cable Railway Machinery, Hydraulic Machinery, 





Power Traveling Cranes, Machine Molded Cearing, 





Power Transmitting Machinery, Carbon Machinery, 


Wire Mill Machinery, Etc., Etc., Etc. 








WE SOLICIT CORRESPONDENCE RELATIVE TO ANY WORK CONTEMPLATED IN THIS LINE. 
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[axe Surenion fron QJre. The Goulds Mig. Co., 


MANUFACTURERS OF 





Cleveland Iron Mining Co., IMPROVED POWER PUMPS, 


ORCANIZED 1849. | Fig. 924. 
| 


Iron Cliffs Co., 


ORCANIZED 1864. 


Michigamme Co., 


ORCANIZED 1870. 




























We have competent Engi- 





neers to examine Manu. 


facturing Plants, make 








recommendations and es- 
timates for placing our 


improved Fuel Saving 





Devices. Contracts writ- : 


ten with full guarantee. 











Annual Product, 700,000 Gross Tons. ag Send for New No. 19 


Total to Date, 7,462,575 Gross Tons. SSeS soe Peuer Pie Chtaleres, 
TRIPLEX BOILER FEED now in press. 





The above companies produce every -variety of iron ore — 
known to the Lake Superior Region. They are under one gen- | 
‘eral management, and, being both miners and sellers, afford the | WAREHOUSE: FACTORY: 
consumer every advantage in the purchase. 60 Barclay Street, New York. 19-37 Ovid St., Seneca Falls, N.V. 
General Agencies: 
ee GouLps & CALDWELL Co., L. M. BarEs, te 
Chicago, IIl. Philadelphia, Pa. 
P ee N. O. NELSON MrFe. Co., Woopin & LITTLE, 
Office, Mercantile Bank Building, CLEVELAND, O. St. Louis, Mo. San Francisco, Cal. 


SMITH & WINCHESTER, Boston, Mass. 





The Best is Always the CGheapest. 


THOMSON-HousSTON APPARATUS 


IS INCOMPARABLY THE BEST, 

















ARC PLANTS, COMPLETE 
DIRECT CURRENT, STREET 
INCANDESCENT CAR 
AND EQUIPMENT. j 
ALTERNATING MOTORS - 
APPARATUS, OF 
FOR ANY 
CENTRAL HORSE POWER, 
STATION FOR ] 
OR ALL KINDS 
ISOLATED OF 
PLANTS. WORK. 


The most approved MARINE INSTALLATIONS promptly executed. ELECTRICAL APPARATUS absolutely self-regulating. 


THE CENTRAL THOMSON-HOUSTON COMPANY, 


CLEVELAND, OHIO, 1002 Society for Savings Building. CINCINNATI, OHIO, 215 West 4th Street. 
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CLEVELAND SUPPLY COMPANY, 


SETAC ENGINEER, FACTORY AND MILL SUPPLIES 
oupply fo 








73 and 75 Frankfort Street, 





CLEVELAND, ~ ~ - OHIO. 


Belting, Hose, Packing, Oil Cups, Oil Pumps, Oil Filters, Lubricators, Flue Cleaners, 
Hemp and Jute Packing. 


WE ARE HEADQUARTERS FOR COTTON WASTE. 





FOUNDED 1845. INCORPORATED i880. 


THE SILSBY MANUFACTURING COMPANY, 


Seneca E'alis. NM. W. 








THE HOSE 
| SILSBY CARRIAGES, 
i 4 STEAM CARTS, AND 
FIRE ENGINE. WAGONS, 
RELIABLE PGE Oa Ed? 
HOLL 
DURABLE. Y ROTARY 
PUMPS, 
EFFICIENT. — 
a gees STEAM HEATERS 
HUNDREDS AND aa ala: 
EVSRREwe DEPARTMENT 
= ORY SUPPLIES. 





The Oldest and Largest Manufactory of Fire Apparatus 
in the World. 





E. C. POPE, 
IRON ORES, _—>- 
PIG IRON, 
a” METALS, 


10, 1! and 12 Wade Building, CLEVELAND, OHIO. 
































— “7 ~ Milt, - IW Z=E ey 
Silty, AK, 




































































INTRICATE 


: 1G 6 WORK 
A SPECIALTY, 





JoOsEPH PERKINS, President. 
RALPH A. HARMAN, Vice-President. 
DouGLAs PERKINS, Sec’y & Treas. 
A. E. BRONSON, Manager. 

F. W. Jupp, Sup’t. 


New York OFFICE, 


SI CLIFF STREET, HALL & NEAR, MANAGERS 


CHICAGO OFFICE, 
131 AND 133 WEST WASHINGTON STREET, 
CABLE ADDRESS, 
** STAMPING.”’ 


H. W. CALDWELL, AGENT. 








Tue Britton Roving Mitt GompPany, 


(J. W. Britton, formerly of Britton Iron and Steel Co.) 


HOYT AVE., AND L.S. & M.S. Ry., CLEVELAND, OHIO, 


MANUFACTURERS OF 


HieDed, Gasomelél, Range and stove Top, Tack Plate 


DEEP STAMPING SHEETS. 





Black and Galvanized Sheet [ron and Steel. 


Britton’s 
Patent Leveled 
Sheets | 

a Specialty. 


We make soft steel sheets for Stamping and Blanking, with clean, smooth surface, pick- 
led before finished, and rolled carefully as to gauges. 


| Extra Wide and Long; 
and 
Fine Finish. 















O] 
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SEES The “BOSS” DROP HANGERS. 


MACHINE MADE BECAUSE 


PULLEY . DESIGN is approved by all practical men. 
STRENGTH is ample where principal strains are. 
DRIP CUPS are lifted free without spilling any oil. 

ADJUSTING SCREWS are made a gocd fit. 

BOXES are easy to fit up and will not throw oil. 


BOLT SLOTS are long enough for gocd edjustment. 
SIZES are marked on every casting. 


Ur 
w 





ADJUSTABLE. 








‘90}}0U JOYS UO opem sjvoWdiYys 
pus ‘puey uo jdey suohuepy yo 40038 1/n) Y 


TRY THEM AND SEE. 





oe Sa ee Special Prices to the Trade. 


Also mardware Special- 


260 Water &St., 
lee of ol hiadk Sarnrrrw. C&. TATUM @& CO. cincinnati, o. 
ORGANIZED 1266. 





GEO. P. BURWELL, Gen’l Ag’t, 208 Superior St., 
Cleveland, O. 


C. A. BURWELL, Chief Inspector, 208 Superior St., 
Cleveland, O. 


L. C. BURWELL, Special Ag’t, 81 4th Ave., Pittsburgh. 


A. D. BAITH, Special Ag’t, 208 Superior St., 
Cleveland, O. 


R. D. BRIGGS, Special Ag’t, 208 Superior St., 
Cleveland, O. 


J. E. WOLCOTT, Special Ag’t, Akron, O. 


Thorough Inspection. 


INSURANCE 


— ACAINST — 


J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 


J. B. PIERCE, Secretary and Treasurer. 











Loss or Damage to Property and Loss of Life and Injury to Persons 


caused by 

STEAM BOILER EXPLOSIONS. 

1 GENERAL AGENTS. OFFICES. GENFRAL AGENTS OFFICES. 
pec ee RE. ee New York City, Office,285 Brord way. he BR PGR ces ccccexcaxodsoacas ok Hartford, Office, 218 Main St. 
CORBIN & GOODRICH. .............. Philadelphia, “ 430 Walnut St. W G LINEBURGH & SON ........ Bridge port, - 94 State St. 
SAN Zoo) Usk ie Oo oo. Se Baltimore, Md. _ 22 So Hall day St- | GEO P. BURWELL, w........cccoveseee Cleveland, “208 Superior St. 
CO ee ee eo vce nanncccncevcaveans Boston, Mass., « 35 Pemberton Sq. HUTCHINSON & MANN.............San Francisco, “3:6 Sansome St. 
J. Ty. SMITE, 2... .sccrcecsecccccccvessves Providence, R. I ” 15 Weybosset Sr. Wr S BASTUG Be Be iiwvecccnccsessace Charleston. S.C., i 44 Broad St. 
OE Ph AI. sesnnsccccceeccsance Chicago, Il, “112 Cuincy St. oe Wee 5 8 ee ere Portland, Ore. 
CO: aa ik oxassssuvccotunassses St. Louis, Mo, “404 Market St. 





SEND FOR CIR” ULAR. 


| “THE CLEVELAND DESK Co., 
, 97 and 99 Ontario St. CLEVELAND, OHIO. 





—— nl 









BANK, RAILROAD FINE 
~ AND - CABINET WORK 
OFFICE FURNITURE A SPECIALTY. 
Fixtures. 


Correspondence Solicited. 


——— 


i 


SEND FOR ILLUSTRATED CATALOGUE. 


TABLES CHAIRS. 
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COR SUPERIOR, 





ALLIGATOR WRENCH, 


90 PER GENT. OFF TO THE TRADE. 


‘* It performs any work done by any other popular wrench, and more.” 

Dealers are requested to deliver wrenches ON APPROVAL | 
for a trial. 

We solicit criticism, a thorough trial, and gladly place the tool | 
upon its merits. 

Constructed of dropped forged steel. 


Campbell Printing Press & Manufactoring Co., 


160 William St., NEW YORK, 
325 Dearborn St., CHICAGO, 


Manufacturers and Proprietors. 








No. ’ Purpose Intended. Size. Price. |Net Price. 
7 |Light, for Plier Work, ¥% to % $1.50 | $ .75 
9 |Heavy, for General Work, B"H 1.75 | .88 
13 ss ‘6 ss $6 — 3 2.50 | 1.25 
15 % ‘<é sé sé ¥% sé 14 3.00 1.50 

















FOR SALE BY ALL DEALERS. 


LARGEST PATTERN SHOP IN THE WORLD. 


Isn’t it strange that pattern making is so ex- 
pensive? An engine costs as much as a house, 
sometimes more. 
Don’t you think if the pattern maker were 
not such an all-around man it would be better? 
Consider a moment: he is a mill hand, a 
‘draftsman, a joiner, a wood turner, acommon 
laborer, a mechanical engineer, a varnisher, a 
| carpenter, a carver, with once in awhile a turn 
at the general management of the concern ;—— 
| now, honestly, this is too much for one man to 
| | do economically or well. 
We don’t do it that way. 
Our mill stuff is got out by mill men. 
| Our sawing is done by sawyers. 
| Turning by turners. 
And our varnishers never cut a chip. 
Division of labor is the secret of our suc- 
cess. 
Send in atrial order. 


THE GOBEILLE PATTERN CO. 





CLEVELAND, 0. 
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MONEY MAKES MONEY. 








F you have some and want more, invest it where you can find 
first SAFETY, then profit. 

There is a mine in Colorado called the May-Mazeppa that 
has in it nearly three millions of dollars worth of ore blocked out 
and in sight. Its capital stock is only one million dollars. 

That's safety. 

It is paying dividends of twelve per cent. per annum. 

That's profit. 

You can get both by buying the stock of the great May-Mazeppa. 


We have a limited number of shares to sell. We won’t have 


them long. 
aaa: TAYLOR & RATHVON, 
CoLORADO NATIONAL BANK, aes 
nate ‘ is DENVER. ; | Mining Investment Brokers, 
MERICAN 
COMMERCIAL ‘‘ = 


DENVER, COLO. 


Sent free, descriptive pamphlet about Colorado Mines and Mining Stock. 





Represented in Cleveland by 


W. J. HILANDS, : Room 7, Wade Building. 


mace SMALL CORES? (en 


IF YOU DO, YOU WANT IT. PATENT CORE OVEN. 
Does Double Work with Half the Expense. 














WE. refer to the following named concerns, all of whom have our Patent Oven in use: 


WESTINGHOUSE AIR BRAKE CO., ...... PITTSBURGH, Pa. 








EDISON MACHINE WORKS,.... .. . .SCHENEcTADY, N. Y. 

BROOKS LOCOMOTIVE WORKS, ....... DunkiRK, N. Y. 

Pere. Se, Ss 6 koe 6 ke ce ee a PROVIDENCE, R. I. 

Say Dee e. See. 5 cS ee as We te es New York. 

oo &. Fee eeeee eeu COR: 4 3 ei 113 LiperRty St., N. Y. 

Sipe Wee ee. wo ot 8 MILLERS FA.ts, Mass. 

5. Bf Be : Ee ier 53 OLiver Srt., Boston, Mass. Se 
Ce wees, Ot PATERAIN, . 6 ow. sae eres eae Erie, Pa. ‘ 
ee, ee eg gk ers ee ee eS New Haven, Conn. “s 
ee ke ae es Sa Oe A Ses New Britain, Conn. ec 
HANCOCK INSPIRATOR CO., ......... Boston, Mass. m™ 

Send for Circular and Price List. ; nN SOS 


\ 


MILLETT CORE OVEN CO., C0 PE OVEN 
BRIGHTWOOD, MASS, ) i 








SIRS FABRE 
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Rony YON, STUBBS & MACK, 
IRON ORE. 





506 & 507 PERRY-PAYNE BUILDING, 


CLEVELAND, O. 





SALES ACENTS: 





BROTHERTON IRON MINING CO., Gogebic pene. 
WINDSOR MINING CoO., . 
WISCONSIN IRON AND STEEL CO., “ 
AMERICAN IRON CO., Marquette Range. 

EAST NEW YORK IRON CoO., Marquette Range. 
BESSIE MINING CO., " ~ 
SHAFER IRON CO., Menominee Range. 

NANAIMO IRON MINING CO., Menominee Range. 


BESSEMER ORES. 





AMERICAN Hard Specular. 
BROTHERTON Red Hematite. 
WINDSOR ws v 
HILDRETH “ is 

EAST NEW YORK Red Hematite. 


NON-BESSEMER ORES. 





SHAFER Red Hematite. 
JENNINGS “ 
NANAIMO “ _ 
BESSIE 4 : 











Py! 
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ELECTRIC MOTORS AND DYNAMOS 
ARC AND INCANDESCENT. 


Automatic Regulation, Simplicity and 
Durability. 














The Only Machine having a Perfectly 
Ventilated Armature. 


HIGH EFFICIENCY. 

















SPECIAL INDUCEMENTS TO AGENTS. 





1880. 1890. 


Chas. H. Potter & Co., 


INVESTMENT 


BAIN ERS, 


CLEVELAND, O., 


Dealers in Lake Superior Iron Mining Stocks, 


On about 10 per cent. annual dividend basis : 





REPUBLIC IRON CO., LAKE SUPERIOR IRON CO., 

CHAMPION IRON CO., MINNESOTA IRON CO., JACKSON IRON CO., 
CLEVELAND IRON MINING CO.,, CHANDLER IRON CO., 

CHICAGO AND MINNESOTA ORE CO. 





INVESTMENT SECURITIES. 


SPECI ALTIE , >tandard Oil Trust, Distillers’ and Cattle Feeders’ Co., Street and 

# Cable Railway Stocks and Bonds of the Cities of Cleveland, Toledo, 
Grand Rapids, and Denver, Western County and Municipal Bonds, Des Moines, Iowa, and 
Upper Sandusky, Ohio, Water Works Companies. 


THE STATE NATIONAL BANK. *°° *vccrotee "=" 


CAPITAL, = = $500,000. 
SUuoRPiuvs, oo es ® $S$os,oco. 











OFFICERS. DIRHCTORS. 

bates Patigen 027s. eins President. | JAMES FARMER, ...+..seseseeeceeeeeeeceteencetereeeeees President. 
; SE. A. BRADIRY, Vice-Peeeiiemt, .. dscwseecst ovatd votes Vessel Owner. 

ili: es MIE iis Cinne cuewive saedaaetian aaa Vice-President, j Joun D. Baroos, ...+0...0000ccsnesaeepecegueees Wholesale Grocer. 
; ae. EP SOU URY, coin cs cnkass céaces The Cleveland Ship Building Co. 

Oe, Cy, eee no ccc ccannasvathatieedadcd voce Cashier. | Stices H. Curtiss......... of Smith & Curtiss, Teas, Coffees and Spices. 
: LESTER A. COBB,......0+.; of Strong, Cobb & Co., Wholesale Druggists. 

ee ER ae ERR i es ae Ast. Caphior. 1 8, ©. Windbet. .. ccancccsaceceurdcsteestean: ea teccdatae Cashier. 


New York Correspondent, National Park Bank. 
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[.NDREWS, HITCHCOCK & CO. 


MINERS AND SHIPPERS F 


haa han M Pittsbu roheBrier Hill 


“Loster COAL. 


Perry-Payne Building, 
CLEVELAND, O. 






















FROM 
TA ANUSCRIPT OR OTHER Cepy. 









IT WILL BE TO YOUR ADVANTACE TO SEND US YOUR ORDERS. 
FIRST-CLASS WORK AND PROMPTNESS GUARANTEED. 





Established Incorporated | 


“THE PARKING Bosworr cg, "¢K4 Tempered Copper Co, 


Nos. 9 & 11 S. WATER ST., | NORTH EAST, PA., 
CLEVELAND, OHIO, 






Only Manufacturers and Dealers in 
DEALERS IN 


Manufacturers’ Supplies, TEMPERED coven 


MACHINERY AND TOOLS. | TEMPERED ALUMINUM, 











AGENTS FOR THE FOLLOWING MANUFACTURERS: 
F. E. Reed’s Lathes. 
G. A. Gray Co., Planers and Lathes. 
Prentice Bros., Drill Presses. 


OR BEARINGS, 
Garvin Machine Co., Milling Machines, etc. | 
Gould & Eberhardt, Shapers and Gear Cutters. COMMUTATOR SEG MENTS, 


American Tool and Machine Co., Brass Working Machinery. 
Brown & Sharpe Manufacturing Co., Cut Gears and Cutters. 
Norton Emery Wheel Company, Emery Wheels and Grinding Machinery. GEAR PINIONS 
Kearney & Foot Co., Files and Rasps. . 
Shultz Belting Co., Raw Hide Belting and Lace Leather. 
Hanson, Van Winkle & Co., Plating and Polishers’ Supplies. ARMATURE PINIONS. 
Henry Disston & Sons, Circular Saws and Tools. 
B. F. Sturtevant Co., Blowers and Exhausters. 

















ALSO CARRY IN STOCK THE FOLLOWING: Warranted to wear three times as long as any metal ever used 
Kempsmith Milling Machines. for this purpose. 


Fiather & Co.’s Lathes. 
P. Blaisdell & Co., Lathes. 


Diamond Machine Co., Lathes and Grinding Machinery. LESS OIL AND POWER REQUIRED. 
Sterling Elliott, Sensitive Drills. 


| 

Bickford Drill Co., Drill Presses. | OAST SOLID, WITHOUT BLOWHOLES. 
| 
| 


Acme Machinery Co., Bolt Cutters. 

Giant Key Seater Co. 

Challenge Grinding Machinery. 

Wescott Chuck Co.’s Chucks. 

Pratt & Whitney Co.’s Chucks. 

Cushman Chuck Co.’s Chucks. 

D. E. Whiton Machine Co.’s Chucks. 

Also full and complete stock of Machinists’ Fine Tools. 


189,000 lbs. strength of Tempered Copper under compression. 
65,000 lbs. Tensile strength of Tempered Copper. 


NO TIME LOST IN BABBITTING. 


Bearings from this metal are as permanent and will last as long as the 
remainder of the machinery. 


SEND FOR ILLUSTRATED CATALOCUE. 


\ 
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IMPORTANT 


Northern Iron Manufacturers. 


YOU ARE INVITED TO 


COME SOUTH. 


Briag your Works, your Experi- 
ence and Energy. Bring your 
Family and Friends. Bring 
Capital. 


The advantages are great, and 
those who have the courage to make 
a new departure and the sagacity to 
see the opportunity, will move first 
and secure a new and ever increasing 
market for all kinds of iron products. 

The Southern People will hence- 
forward promote and put their 
orders with Southern manufacturers. 
There is no sentiment about this, it 
is purely business. 

They save freights, get cheaper 
goods and build up home enterprises. 
They are bent upon this purpose, 
and the end of the day is fast 
approaching when it will pay to ship 
raw materials from South to North 
to be manufactured and sent back. 

The following Industries are 
badly wanted South and will pay, if 
well located and conducted by ex- 
perienced people. 

Structural and Architectural Iron 
Works—there is only one of any 
importance South. Pipe Works, 
both wrought and cast iron pipe, 
Car Works, Stove Works,. Rolling 
Mill for plate and bar; all kinds of 
Railroad Supply and Angle Iron. — 
iu fact, all kinds of iron works, 
patent articles and specialties. 

To any of the above, the 


CHARLESTOWN MINING, 


Manufacturing & Improvement 
COMPANY, 


OF CHARLESTOWN, W. VA., 


Will donate a location with ample 
ground, andif needed, will contrib- 
ute Cash Capital to the right parties. 

Charleston is located at the foot 
of the famous Shenandoah Valley, 
where the S. V. R. R., now owned 
and operated by the Norfolk & 
Western R. R., crosses the Balti- 
more & Ohio R. R. The former 
road penetrates the heart of the 
South and connects with the Penn- 
sylvania system North. 

Itis in the center of the great iron 
and coal supply of Virginia, Ala- 
bama and Pennsylvania. Here ire 
cheap iron, cheap fuel, cheap living, 
cheap labor, churches, schools, 
water works, gas, etc. No strikes, 
no malaria, no political nor social 
ostracism. 

It is central as to the trade of the 
United States and near the sea- 
board cities. 


‘B. C. WASHINGTON, 


General Manager. 










oi 


Akron Planing Mill Exhauster 


is Eeffctual, Strong and Light Running. 


D., The Akron Drying Apparatus 


for Lumber, Brick, Pottery and Sewer 
Pipe is an improvement over 
all others. 


The Akron Disc Wheel 


will expell more air and smoke for power 
expended than any other constructed. 


—o-— 


PRICES LOW---SEND FOR CATALOGUE. 


The Akron Heating & Ventilating Co., 


AKRON, sin - OHIO. 





A Word about Heating and Ventilation of Factories. 
The Akron Blast System 


-—OF-— 


Heating and Ventilation of Factories 


S the most successful one constructed. 
A wrong impression exists regard- 
ing the cost of adopting it. To those 
who contemplate purchasing a heating 
apparatus, we would request them to 
write us. We will cheerfully furnish 
information and drawings free, and if 
desired, one of our representatives will 
call. 


PRICES LOW. nee 
RESULTS GUARANTEED. 2 Se SS 


=. ET. FONES «x co... Hoisting Engines 

























ENCINEERS ““° CONTRACTORS, Proton. 
223-225 River St., CLEVELAND, O. JOHK F BYERS, 


Steam Plants Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


| 
STURTEVANT’S BLOWERS, COILS, ETC., | 
FOR MOT BLAST HEATING, 


Z eIiauy \ GALVANIZED IRON 


=3ge & \ For Prompt Shipment. 


RAVENNA, 0 








Ges lala iz. PUME 
10 SIZES FROM $7 Te $75 - 


“pees 4 


Van Duztnain 


Every sheet guaranteed. 


\< esr piss” The Cincinnati Corrugating Co. 


PIQUA, OHIO. 














BLANK BOOK MANUFACTURING, ) 

















a BOOK-BINDING, 
STATIONERY, 

Telephone as2. ENGRAVING, ELECTROTYPING, 

7 slephone & J inherent 0 B, ee eae 


EIC.,; - Bit, 








WHEN IN NEED OF A FINE CATALOGUE WRITE 





FOR ESTIMATES. 


» 
PUBLISHERS AND PROPRIETORS (2 —— 


= \ 27, 29 and 31 Vincent Street, 

THE TRON TRADE REVIEW. \K os a ee | 
aS CLEVELAND, 0. } 

U 


THE GRANT 


~——naisamem Ware’ Patent Anti-Bursting Flanges, Brick Machine 























Bolt and Not Works. 










































































































































“= a. Wanieee Coan a aarere o* IS THE BEST FOR MAKING 
uts, Washers, Carriage, Machine, Plow os 
and Elevator Bolts, Coach ey etc. | © STREET PAV ERS 
____ Joel, tron and Ore. / = See 
ICKANDS, MATHER & CO., Iron Ore and | 
Pig Iron, Cor. Bank and Superior Sts » 
Foundries. 
OWLER & CO., Car Wheels, Patent Chillec 
Frogs, and allkindsofcasting. o Winter 
Hardwareandivon. | \Me? Semen Ne // =f Ge een Cee 
LEVELAND ROLLING MILL CO., manv- 
facturers of Steel and Iron Wireand Stee’ | 
Tire. 
Machiniate’ Supplies. | ) 
pax & BOSWORTH, 9 and 11 So. Water | iia . 
St., dealers in Manufacturers’ Supplies | _ A SURE PROTECTION AGAINST ACCIDENTS FROM a 
Machinery and Tools. THE BURSTING OF SOLID EMERY WHEELS AND 4 wW > e 1 
| GRINDSTONES. For full particulars and prices ee ‘ | 
Steel Stamps and Steneila. address sone dort ; 
LEHARTY, J. H. & CO., Rubber Stamps v ¢ = j | 
UEBARTY. J; & CO. Rubber Stamps | EDMUND R. WARE, Inventor and Agent, 162 LaSale-st., noom 47, Chicago. | “=2em 
and Numbering Machines. o2 Senecs St. | — 
BUSINESS DIRKCTORY THE AMERICAN f 
' 
SrEtar WATCHMAN’S TIME DETECTOR.) — 
EBSTER,CAMP & LANE MACHINE CO ’ atl 
Founders and Machinists, 12 Main st. MANUFACTURED BY 
This Electrical instrument, which is operated by 
. ‘ rere either battery or magneto generator as preferred STRAUB MACHINERY CO,. 
Patent Milled or Turned Shafiin INH is designed io, and does, keep an exact record of | General Brick and Mill Machinery, 
ny ‘y the doings of the Night Watchman in any estab- CINCINNST!, 0., U. S.A 
; /ESRS lishment whereit is in use. It is an active and 
Is rapid'y coming to the front. “Sg faithful guardian of your premises during the 
Made only by ey night. It is simple, reliable and absolutely infalli 
. . WH ble. Cannot be tampered with without certain 
The Brightman Machine Co +H detection. : 
ta Thousands of testimonials from the first concerns 
CENTER ST. FROM MAIN TO WINSLOW, in the land. Send for catalogue to : 
CLEVFLANVN. O j . | Mi ( 
The Cleveland Electrical Mig. Co., 
% IB ¢ 44 and 46 Sheriff Street, Pj NS 
L 0 30 inch Band Saw, . 
CLEVELAND, O. 36 inch band Saw, P 
~ | Planer Planes 24x9, - - ; 
. . eee " 1 Planes 18x5%, - - - + & 
RINTING IN KS. JAS. L. DAUGHERTY, GENt. MANAGER | [zinchBussPlanee’ - - eh oe 
| Jig Saw, 6 saws, - - ° ° ° 00 , 
© CJNC/NNAT7/.¢ Iron Saw Bench,3saws, - - - 00 
’ Sear . 4 Other machines in proportion. _All of our 
A.W INK USED ON THIS PUBLICATION |  silapeeet tlt =a ¥ : Ji4, FASTLAKE METALL (a SHINGLE \ | machines gauaranteed to give satisfaction. é 
| a Sy eset) rma - J ¥ end for circulars, special cash discounts, 
Te ana raed) PO Har acai SW k | ete., before buying. 
“es — > | | Unequaled for G. H SCANLAN & CO., Ss 
# ef THE Ss ° 4 l | | rae 96 & 98 Preble St., PORTLAND, Me. / 
Ary / EARTH IS OUR FIELD. %p, ; w/.s WA. f Roofing and Siding. | i 
< / Picket Mills \ j nem | A i nny iM | HRN | MNT MANUFACTURED BY 
i S| C 
| \ Loto | w.J. BURTON & CO’S| 
/ : +, pret. = Say 2 Bay) | | 
Lae et er. ne NITTTTTTTTTT TTT TNT TTT TTT T TTT TIT ; i 
De ye | | | | ii Galvanized Iron Cornice Works, 
ras “- —-—-5 | 
ee | i u i | DETROIT, MICH. 
aR aL ss & Send for Illustrated Catalogue and Prices, 
Mention this paper. 
+ 4 3£5 
The Ullmann & Philpott M’f’g Co., W 
MANUFACTURERS OF 
PURE READY-MIXED PAINT, COLORS IN JAPAN AND OIL, U. & P. M’F’G CO.’S 8 
PURE WHITE AND COLORED LEADS, Etc. fj 
d 
89-91-93 Merwin St., CLEVELAND, O. | Sal 
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1 BBROL TON trees tert, rrtones, tete 60 
Eee HOT-WATER ~“<.... 
2 Saran HEATER 


And Radiators. 


Its Vertical Circulation renders its action Prompt and Rapid. 
Its Fire Surface is the largest in proportion to Grate Surface. 
No Bolted, Flanged or Packed Joints; therefore cannot Leak. 


Its Brick Casing entirely prevents loss of Heat in Cellar. COMBINATION 
Wrought Iron; therefore cannot Crack. 


WEBER STRAIGHTENING VALVES. Gas Machine 
Send for Circulars. Best Independent Gas Apparatus 


s J a . For Country and Suburban Residences, Churches, 
f il Aa Ing IP Ing 0., Schools, Stores, Hotels, Etc. 


Over 20 Years in use, with never an Accident. 
88 Lake st. Chicago, Ills. 396 Wig ht St., Detroit, Mich. Average cost of gas, % cent per hour per burner. 
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ii 507 Mleey and 349 Cctemlbuir ea CO; VA CUA Lore C) VU: SL 
: Duitaled yy 


THE HOWELL WHEEL CO., 


Manufacturers 
of 
KRPatent 


METAL 


WHEELS 


FOR 


Truck, Whee'bar- 
row and Agricult- 








THE INSTANTANEOUS 


WATER HEATING CO., 


210 Mlinois St., CHICAGO, ILL., 













Manufacturers of the 


DOUGLAS & ACME 
Instantaneous Water Heater, 


For Baths and Domestic purposes. 


ural Implements, 






























£ 9TH STREET, Used with Gas or Gasoline. 

. Covingto”, Ky. | THE BATH SHOULD NOT BE NEGLECTED. 
Please meation tais paper. No Home Can Be 

- Complete 

“ is he ee Shes. Cr. sting, Without One. . 

: | og a/b j Enrichment 

00 F | : 

= | ‘iTt is not a Dead, ll a Ai Elastic seca 

. RI, | mentee eect ee 

: Se Ve henna 

5, > E) Pump, Ice Machine, Air Compressor, Steam 


Hammer. Rotary Xod or any rod that has 
to be packed. and keep it tight without 
aa «pressure or friction, as it works automatic- 
"a all 
y We will prove this by yourselt. If you 
will send for e: 1ough to pack a rod, we will 
send i On 30 days’ \rial,and prove to you 
th-t the ' ‘Sensible” aut« matic Packing is . 
‘BEFORE USING. the “ Best ’’ mede, therefore is ‘‘ Cheapest.” AFTER USING, 


SOLE MAKERS: 


Sonsible Automatic Packing Co., 63 So, Canal St., Chicago, Ill. 


Leaves, 
GALVANIZED IRON CORNICES, 


Building Eronts. 





Send for advance sheets of 1890 catalogue to 


W.H. MULLINS, 


150 Depot St., \ 
SALEM, bea o. 4 


J.T. WAGNER, 


Sales Agent, 108 Cham- [' PF 
bers St.,N. ¥Y.City, } steams 















CRAHAM TWIST DRILL CO., Detroit, Mich., 
Sole manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIsT DRILLS 
and CHUCKS, Endorsed by progressive mechanics everywhere. Send for Catalogue. 
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Address: 


| THE HAZELTON TRIPOD BOILER 


Furnishes more steam with less fuel, and generates steam more rapidly, 
than any other boiler in use. 


CGlewveland References: 


J. W. BRITTON, ¥ 
WOODS, JENKS & CO., 

W. S. TYLER WIRE WORKS CoO., 
CLEVELAND FORGE & IRON CO., 

BISHOP & BABCOCK CoO., 

CLEVELAND SAW MILL & LUMBER CO. 
CHERRY VALLEY IRON WORKS, Leetonia, O. 


THE HAZELTON TRIPOD BOILER CO., 


CHAS. HALLETT, AG’T, The Hollenden, (leveland, Ohio. 
WHO ALSO OFFER THE HAZELTON PURIFIER & HEATER. 


170 TWENTY-SECOND ST., CHICAGO, ILL 





ESTABLISHED 1849. INCORPORATED 188.. 


The Detroit Saw Works, 


MANUFACTURERS OF 


CIRCULAR, GANG, DRAG, MULAY & BAND 
SAWS. 


Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 
It will pay you to get our prices and guarantee. 
66, 68, 70 and 72 Fort St., East, 
DETROIT. MICH. 






Mention this paper. 





| HUNTER’S LIGHTNING SIFTER AND MIXER. 


wr Thousands in use by 
ex manufacturers of 
Drugs, Chemicals, 
Medicines, Baking 
. Powder, Face Powder, 
Tooth Powder, Self- 
rising and Buckwheat 
Flour Paints. Plasters, 
etc. Nine sizes. to bs. 
to 1o bbls. Send for cat- 
alogue of Sifting and 
Mixing, and Baker's 
Machinery. 


wa. JH. DAY & CO., 





Sa ESS Cincinnati, O, 
Branch office 35 Murray St., New York, N. Y. 





0 


Wood Cutting 


WELLINGTON 


1 Belt Holder. 





Too | s Recent Improved. 
i BETTER THAN LOOSE 
Until you have received cuts and + Rec cly 
prices from 


Shifts Belt from Driving 
Pulley. 


INDIANA MACHINE WORKS, 


FORT WAYNE, 
IND. 


Belt stops when machine stops and lies slack 
until machine starts. Simple, cheap, easily 
operated. Sent on approval. Thousands in 
use. Address 


W.R. SANTLEY & CO., 


Wellington, O. 
‘ 








THE CHEAPEST 


ALUMINUM 


AS WELL AS THE BEST, 


Is offered to the trade by the 


Cowles Electric Smelting & Aluminum Co.. 
CLEVELAND, O. 








Acme Manufacturing Co., 


Manufacturers of All Kinds of 


Small Novelties and Toys, 
PATENT STOVE-PIPE CRIMPERS, 


FOLDING 
lumi taine? Camp Stoo'!s, ete. 
eee gee pow pg P , 


per poun 

when eiteye" ge iron, the same being sub’ Correspondence solicited. 

ject t o analysis. els 
SPRINGFIELD, 0. 


—MANUFACTURERS OF— 
Mnangaese Bronze, Alumnium and White Slive. 


Bronze. Heavy Castings a Specialty. 








ESTABLISHED 1854. 


PETER GERLACH & CO., 





UNION, 
ELECTROTYPE 


MAKERS OF 
Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leor 
ard streets. 


Cleveland, O., U. 8. A. 


FOUNDRY 


. ae. 











OFFICE AND WORKS 
224 & 226 NORTH UNION St 
PERFORATED BRASS. PERFORATED TIN. 


CHICAGO, I LL.U.S.A. 


284 Pearl St., cor. Beekman, 
NEW YORK. 








THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 


PRESSES, DROP PRESSES, DIES, 


Special Machinery 


DESIGNED AND BUILT TO ORDER, 


> — 
7 ~ aT A 
‘ 2 ae 
vad . 
a ¢ 
a 
| 
| 


Dies for all kinds of sheet metal goods, leather, paper, etc. In- 
ventors’ models and specialties. Send for circulars and prices. 


St. Clair and Washineton Streets. 
TOLEDO, O. 





Mention this paper. 





Magnetic Coneentration of Iron Ore 


Ball-Norton (Monarch) Electro Magnetic Separator. 


Phosphorus, su!phur, silica, hornblende and other impurities eliminated from Iron Ore, 
and non-Bessemer ore converted into Bessemer Ore. Samples treated without charge. Cor- 
respondence so.icited. 


H. E. COLLINS & CO., Agents Magnetic Separator Co., 


BANK OF COMMERCE BUILDING, PITTSBURGH, PA. ALDRICH COURT, 45 BROADWAY, NEW YORE 
AKRON CHEMICAL CO., 


Imperial Car and P AINTS Black Asphaltum 
x 


‘Bridge Paints. Paints. All grades. 
150 State Street, AKRON, O. 
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IRON AND STEEL MARKETS. 
PIC IRON. 


CLEVELAND (f. ©. b. cars, net cash): 
Bessemer, $17 30; No. 1 Foundry, $16 80; No. 2 
Foundry, $15 80; No. 1 Gray Forge, red short 
$14 80; 0. 2 Gra ~ Fa ery ® neutral, $14 30; No. 
1 American Scotch 80; No. 2 American 
Scotch, $15 80. 


Cuicaco (reported by Messrs. Rogers, Brown 
& Merwin): Southern Coke No.1.foundry,$16 25 
1700; Southern Coke No. 2 Foundry, $15 59 
16 50; Southern Coke No.3 Foundry, $15 00 
16 02; Southern Coke Nor, Softeners, 315 
16 50 Southern Coke No. 2, Softeners, 1475 
5 50; Ohio Silveries No. $18 00@18 7 753 
‘© Silveries No. 2, $1 ‘0o@ 1775; Ohio 
Strong Softeners No. 1, fis 23@19 50 ; Ohio 
Strong Softeners No. 2, $17 50@18 75; take 
Superior Charcoal Nos. 1 to 6, $19 20 00; 
Tennessee Charcoal No. 1, $19 00@2000; 
Tennessee Charcoal No. 2, $18 19 00; 
Southern Standard Car Wheel, $22 24 50; 
Tennessee Standard Car Wheel, $19 50@20 50. 


CINCINNATI ( rted by Rogers, Brown & 
Co.): Founpry Irons—Southern Coke, No. 1 
Seniee $15 : 25@15 75; Hanging Rock Coke, 
No. foun ndry, $1700@1800; Jackson Co. 
Stems Coal, No.1 foundry, $17 se oy 50; Ten- 
nessee Charcoal, No.1 foundry, $:7 00@18 00 ; 
— Charcoal, No.1 foundry, $21 00 

ILL IRONS—Standard Southern Coke, 

grey forge, $13 25@13 50; Standard Southern 
ke, mottled, $12 75 oS: Cold Short South- 
ern Coke, $13 00@13 Strong 
Ohio Neutral aioe, grey orge, Pol 15 16 00. 
Car WHEEL AND MALLEABLE—Standard Ala- 
bama Car Wheel, $21 09@22 00 ; Tennessee Car 
bob ag , $20 eae 50; Lake Superior Car Wheel, 


BUFFALO pepees reported by Rogers, Brown & 
Co.): Mahoning and Shenango Valley strong 
No.1 Foundry, $17 50@0000; Mahoning and 
ee Val ey strong, No. 2 Foundry, $16 ‘~ 

Ohio Softener No. 1, $17 50@00 00; Oh 

+a, No. 2, $16 50@ 00 00; Jackson Co. Sil- 
veries, $1800@19 00; Lake Superior Charcoal, 

59@21 00; Tennessee Charcoal, $19 00; 

uthern Softener No. 1, $16 50@00 00 ; South- 
ern Softener No. 2, $15 75@o0 00; Southern 
Strong No. 1 Foundry, $17 00 oo; Southern 
Strong No. 2 Foundry, $16 00 3 Alabama 
Car eel, $23 00@24 00; Hanging Rock Char- 
coal, $23 00@24 oc, 


LOUISVILLE (reported by Hall Bros. & Co.) 
Hor Biast FounprRy—Southern coke No. 1, 
$15 co@15 25 ; Southern coke No. 2, $14 25@14 50; 
Southern coke No. 3, $14 00@14 25 ; Mahoning 

Valley e ore mixtures), n't 75Q18 75; 
douthers charcoal, No. 1, $17 00@17 50; 


“¢ a brands), $2200@ 
ern (s' ran 
ay Southern (other brands), $18 00@19 00 ; 
Superior, $22 50@23 oo. 
ae Louis popqetes Rogers, jem & 
Southern Coke : No. 1, $15 756 ~e Geateea 
Coke No. 2, $14 75@15 25; Southern Coke No. 
Sy 25@14 4 75 5 Southern Grey ——. $13 730 
na ern Charcoal No. a so 18 00; 
Charcoal No. 2, s, $17 00@17 50 


Missouri 
Charcoal No. 1, $16 00@16 2M 


Su or, Southern, 
rr $21 75@22 25 ; Sou CBC Lowe 
; St. Louis, $5 So. 


Derroit (reported by William F. Jarvis & 
Co.) : se oy! arcoal, all Numbers, 
ba ke Superior ( (coke) Bessemer, 
1 18 75 3 Katahdin (Maine charcoal 
ee 
~ 1 e mpet - e, Found- 
der 329 $oo co@oo tandard Ohio 
Black Band, $18 a, 7° tay nm No. 1, 
$16 00@.6 50; Southern Gray Forge 


14 73; tice son S Le } gre Ba Givers. 18 =8 


eK eo@oo oo. Connells- 
lle Coke, $4. '80. 


LOUISVILLE ( rted by Hull & 
Co.): Southern Coke No. 1 > $14 75) 
15 25; Southern Coke No. 2 Foundry “ 25) 
“ 73 ; Southern Coke No. 3 Foundry $13 7 

; Grey Bay $13 25@13 75; boathecs 
Coke ‘Silver G © oo ; Southern Char- 
coal No. 1 ae he 17 318 50; Southern 
Car Wheel, Standa: bran » $22 50@23 50. 


PITTSBURGH (reported by A. H. pease: 
No. 1 Foundry, $17 0c0@17 25; No. ae. Whi 
$16 00@16 a5 5 Grey Forge, , $15 0015-25 

y A, last Gan 
$23 00 


Ph ho 


yp ke > hh Cola Biant ‘Charcoa! 


MERCHANT IRON AND STEEL. 




































































Flat Bar. 
1% to 4 by % to 1 inch 19 
4% to 6 by % to1 inch a | S 
I eh & Lal 2 35 
1% &1 y % to ¥% inch 2 05 
1 &1 dD % to % inch «2 15 
%, % and aK by % to H inch RS SEES «2 35 
Round and Square. 

1 to 1% inch.... I 
2to 5] inch 2 4 
to 3% inch oe? 45 
3 to4 nch 2 95 
4% to 4% inch....... 3 45 
4% to 5 inch. : 3 65 

Oval. 
to DID iis ccocnktn nonthadetovanaaneinbeeededéainiais 
to Winek : 4 
2 75 
ay py 
Half Oval and Half Round. 
to 3 inch see 
aes 33\* 
inch 3 25 
3 45 
. 495 
a Band. 

1% to6b “16 inch 215 
‘ yA bs SENS §-16 inch 2 25 
os Ex isek inch 245 
ooo 2 95 








Hoops. 
1% to 4, Nos. 13 to 15. 
1% to 2, Nos. 16 to 18.. 
1% to 2, No. 19. 
I 
I 

















1% to 2, No. 22 

15-16, 1 and 1 , Nos. 13 to 15 

15-16, 1 ANG 156, NOS. 16 tO TBsceccevesseecesereeseees 

15-16, 1 and as NOB. 19 ANA 20......s0cceseeeeee ore 
t 








3 

3 

15-16, 1 and 1%, No. a1 3 
15-16, rand 1 No. 22 3 
3 

3 








, Nos. ES CO [Srccccecesccece ccoce 
" Nos. 16 to 1 
e 4 ff een 3 
,» No. a1 3 

3 








eeeeeecoeres 








16, Nos 
13-1 OB. 1 O [Sccccccrcsccces cocceccooscocccascsccooees 3 
13-16, N 16 to 18 3 
13-16, Nos. 19 and 20. ang 
13-16, og Bi ccccocssecccrscccscesccccesscosccsooseesescoscnses 3 
13-16, No. 22 3 
’ Nos. BZ LO TS rccccorsereroreceese 3 
Nos. 16 to 1 3 
Nos. 19 and 20 3 
3 
3 
3 


























, 
’ 
9. FAO. Bleocevsscccees 
’ 





11-16, NOS. 13 tO 15.0.-.0000.-. 
II- -16, NOB. 16 tO 1B. .ccccccrcccccsscccesecvcessccceesseeess 3 
11-16, Nos. 19 and 20 3 
11-16, NO, 21..+...+++0 4 
11-16, INO. B.rcccccscee cocees 4 
3 
4 
4 

















, Nos. 13 to 15 





, Nos. 16 to 1I8...... 
’ Nos. 19 and 20. 
" FS A TEETER 4 
, No. 22. 4 
, No. 23 4 


“2 

















Light Band. 
#6 ed ¥ to 3-16 in 235 
ose he II - 12 2 45 
to -16 in 255 
1to1 os gk $+ and 12 2 65 
13-16 by tc to 3-16 in 2 85 
and: 3-16 by fe AB MNT Tics cdssssccssocinpececs 2 95 


ss and 11-16 b to 3-16 in 
= 11-16 by he $* and 12 


























and 9-16 by % to 3-16 in. 
and 9-16 by 08. 7 and 12 
to 3-16 in 

. 11 an 














Wagon Sox Iron. 





CLEVELAND ROLLING 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel Oil 
Barrel H oops, Wire of all Kinds, Iron and Steel Boiler Plates, id Black 
Sheet Iron, Corrugated Iron Roofing. Sheet Steel. 


MILL CO., 


Galvanized ani 





— >< 


Cor RESPONDENCE 
. CHAGAS oviciren 


CFMBRID Gs: Squared Roofing 





THE CAMBRIDGE [RON & STEEL 


MANUFACTURERS OF 


SHEET IRON avo SHEET STEEL, 


Sheets. aa sae RIDGs 


en 


es. FROM NY? 3O 


a S/ *)} Capacity Rances 30-4: 
“FINED ie t 26 can s Wipe to | 4x40x12d 2 


aN eee 
Ornge=WONG CAMBRIDGE, Baio. 








Cleveland Iron Mining Co.,. 


Mercantile Bank Buildizg, 
CLEVELAND, O. 
Organized 1850. 


Total Production to Date, 4,200,000 
Gross Tons. 


Dealers in Lake Superior iron ore 
oo their own mines at Ishpeming, 
c 



























































inch, beveled edge, by Nos. Ir and 12......2 95 
inch, A M3 “ig and 14......3 15 Specially adapted for making strong, 
inch, ad ve pa II and 12......3 25 tough iron and for carrying large 
inch, 13 ANG 14,0003 45 portions of mill cinder and cold s ort 
Sheet Iron; ores, 
No. 10 to 14 2 65 
te I pa 17 2 80 
oO. 1 aI 
No. 22 to a4 32 | DALLIBA, CORRIGAN & CO., 
. 2 
No. z. +4 DEALERS IN 
No. 3 55 I 0 Pi I 
sen ences tein ron Ore & Pig Iron, 
Zeak, 4 inch and heavier 28 | Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
CHNGr « += = CLEVELAND, 0. 
CH Flange, “ > 05 
ra 55 
Solid Fire Bos “ x | OGLEBAY, NORTON & CO., 
Steel Boiler Plates—1-4 in. and Heavier. Successors to Tuttle, Ogiebay & Co., 
Tank 3 00 Commission Dealers in 
——— 3$| Zrom = Ores, 
Marine 1 Flange . 4 = FROM MARQUETTE, GOGEBIC AND MENOM- 











ORE i GI. EE ccneretecnssesesesemeccesons cf extra 
96 to roo in. wits I a 
too to - in. wide — © 
104 to 116in. wide cial 





Gace Cast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts. Ds 
1to2in. inclusive 

















INEE DISTRICTS, 
CLEVELAND, OB8TO. 





J. H. OUTHWAITE. W. G. POLLOCE. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 




























































ous fs tm saggy ancimersnras amma Ses = 
716 to 94 and 236 to 3 in ~| rom Ore, 
Be rit and 4%.... saibeeedaipieeaioeererenntnorsiiee ris Perry-Payne R’la’<- wrevetand, O. 
I ea and 6% to 7 in 13 
mae | THE CONDIT-FULLER CO., 
2 to 9-16 wide by 2 to % ES tbe | 
Bessemer and QO. H. Steel. . 
Machinery shane yeien, : - Pp ig a nd Bar t ron 5 
nt 3 5° 
cia 8 ae CLEVELAND, OHIO. 
Cutter Shoes, tapered and burr. * 3 25 - 
Shashi Ghee Ghack. Pickands, Mather & Co., 
fobeon's Best™ hat ie | LELOWNW ORD ge. 
“ Choice ” 36c 
—_— Boiler Rivets. - e Pia IRON 
Bridge 4. 9 126 and % inch diaim....-4 oo | COFMer Bank and Superior Streets, 
SCRAP IRON AND OLD METAL. poate a 
Net Tons 
No. 1 R. R. wrought Scrap........ccccocsseseers -$21 02 E. C. POPE, 
=. s wreoes a cueoaadintiensiiiatntiieedl ~ 5° COMMISSION DEALER IN 
— es = > ] () P ' 
Laem TON UTe, rg Iron 
Steel boiler PlALEd nnn 17 00 Cree erate. 
Pipes and ! BORD SE seccccasecsinetbens a ~ binges J Ohio. 
n serve 13 50 
Hoop and bad trou = 10 6 | PITTSBURGH & WHEELING COAL CO., 
Wrought drillings SY is MINERS AND SHIPPERS OF 
Malleable iron 10 00 





rted by Messrs. Buiack & PoLLock, Cin- 
7 unati, 











Railroad ‘Wrought nnn cdncineseotabet.eone. sivvchaauell $20 00 
No.1 Country Wrought 17 00 
Stove Plate........... 5 7S 
senemine Casting: we IT 00 
Gantt OE OS RIES ELAN 8 00 

9 oo 

( teniioak 12 6 





Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily. 
Office, 6 Mercantile Bank Buliding, 
OLEVELAND, OHIO. 
Lake Shipping Point, Lorain O. 





Jas. Patrerson, Sales Agent. 





H. N. HILL & CO. 


Manufacturers’ Agents’ for 
BOILER TOBES. 
PLATE STEEL. 
BoILER RIVETS. 
Norway IRon RIVETS. 
SMOKE STACK AND GASOMETER RIVETS. 
Bar Iron. 
BAR STEEL. 
STEEL AND IRON ANGLES. 
SHEET IRON. 
SHEET STEEL. 
RAILROAD AND BOAT SPIKES, 
WROUGHT IRON PIPE AND FITTINGS. 
PULLEYS, HANGERS AND COUPLINGS. 
BEAMS AND CHANNELS. 
STEEL RAILS AND CASTINGS. 
GALVANIZED SHEET. 
PORTABLE FORGES. 
RAILROAD AND MACHISTS’ SUPPLIES. 


813 PERRY-PAYNE BUILDING, 
Telephone 9s. CLEVELAND, 0, 





M. ALLEN, President. 
‘WM. B. FRANKLIY, Vic® President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 





GEO. P BURWELL, Gen’l Agt., 208 Superior 
St., Cleveland, O. 

Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

A. D. BAITH, Special Agt., 208 Superior St., 
Cleveland, O. 

R. D. BRIGGS, Special Agt., 208 Superior St, 
Cleveland, O. 


J. E. WOLCOTT, Special Agt., Akron, O. 





Hartman's hanes Inside Sliding Window Blind 


is the most 
poveles: Blind 


Acsbitects . 
uilders 

fer it to 
other, for mer- 


rag vroe 


he on 
biind tha 
gives entire 
satisfaction. 
“ Thousands 
are in use. 
Agents wasied everywhere. Send for illus- 
trated catalogue and prices. Manufactured by 


SARTHAN & DURSTINE, "492 Oster’. 


GREAT BARGAIN in second-hand tg 
ing Mill Machinery, En ise, Bot} 
Shafting, etc. A complete outfit at one-hall 
its value. L. 5S. Consuan, Agent, 87 Prospect 
6t., Cleveland, O. 

















| 3 


‘Tem Irom Traps Revinw. 


7 
diinnniiiiaintais - i a a 





_s 





We have just ety direct a large 


Milling Cutter Blanks, 


(ANNEALED), 
Forged by WILLIAM JESSOP & SONS, Limited, 
OF THEIR 


BEST CAST TOOL STEEL 


pees inches coe “yeah” inch thick 


Verying by & in. in ameter and face. 
Price 30 Cents per Ib. 


THE GARVIN MACHINE CO., 


Laight & Canal Sts., 
NEW YoRE, 


The Parkin & Bosworth Co. 
CLEVELAND ACENTS, 


9 and Ii South Water St., CLEVELAND, 0. 
ON TOR COLLIAU, 


Sele Manufacturer 
oF THE 


Improved Patent 
HOT BLAST 


Colliau Cupola 


ADDRESS: 
287 Jefferson Ave. 
DETROIT, MICH. 


JOHN ADT & SON, 


New Haven, Conn., 









S SO tor 


H PUOUELEECHCEORUEOENIONNLEOCRSONOERY 





Builders of Machinery for 
Hardware Manufacture, 


AUTOMATIC 


Wire Straightening and 
Cutting Machines, 


Butt Milling Machinery, 
Butt Drilling Machin 
Riveting Machines, Drill 
ing and Countersinking 
Machines, Foot Presses, 
Sprue Cutters, Etc. 


INDUSTRY FILE WORKS, 
A. & H. Gough, Props., 
Manufacturers of 
Files? Rasps, 


Equal to the Best English 
File. 





Adjustable Drilling & Cowntersinking Machine 





OLD FILES RE-CUT. 


All Kinds of Job Grinding. 
OrFice & Works, 


48 COLUMBUS ST.,, 
CLEVELAND, O, 


C.GOUGH Managér. 
Mention this paper. 


SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes, 
Drill Presses, Scroll- 
Saw Attachm’ ts, Man- 
oe. Chucks, ‘Twist 

8, pers 
etc. Lathes on trial 
Lathes on payment. 
end for catalogue of Ont oe J RD. Agh or 
etieene. Address H. L. SHEPA 

124 East Second 8t., Chaise 


Ss. T. W. aioutce. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 


The cheapest made. Send for 
prices. 


JAMES JENKS, 
Detroit, Mich. 











re Cap Lathe, $1 a5. 











Palmer’s Gear Cutting Attachment 


CAN BE USED ON ANY SCREW-CUTTING 
LATHE FOR 


Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers, 


Or any one having use for SMALL GEARING. 
For particulars, address 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St... PHILADELPAIA, PA. 








G. W. STOCKLY, President. i J. TRACY, Vice-President. W. F. SWIFT, Secre tary. 
J. POTTER, Treasurer. &. POSSONS, Supt. W. J. POSSONS, Asst. Supt. 
HAMILL, JR.,  idtant , 





THE BRUSH ELECTRIC 60. 


Sole Manufacturers under all the 


PaTENTs OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CarBons, ELECTRO-PLATING MACHINES, ELECTRO Morors, Evrc. 


The Brush Light Still Leads the Field. 


ns ends Se ore ee Say ay 
, Re e ways the Chea 
ing RS OOS Beach = Lamps now in use. Self- 


bertintiog Incandescent Apparatus. 
GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CO.. 


CLEVELAND, OHIO, U. 8. A. 
e@ agencies Everywhere. 





IRONCLAD PAINT CO. 7". 


Factory, 76477 Central Way. Sec. & Treas., No. 3 Case Bulid’g, 
CLEVELAND, OHIO. 


And get the uine article, 
and save liability of pen for 
using an article madein 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

FURNISHED both Dry and 

Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 


The Long & Allstatte 0, owe: “1a 


Double, Single, 
Angle-Bar, Gang, 
‘Er Horizontal, Twin, 
i” Boiler, Spacing, 
Gate, ‘Multiple, 
Belt and 




















Steam Driven 


<=> PUNCHES 


—- AND SHEARS. 
—Over 300 Sizes— = f 
SEND FOR = 
NEW CATALOGUE. 





HEAVY SINGLE MACHINE. 


HEAVY DOUBLE MACHINE. 





CLEVELAND FOUNDRY. 
HEAVY CASTINGS. 


ARCHITECTURAL WORK in all its branches. 
Car Wheels 


With or without axles, Street Railroad 
; Woeels and Track Supplies. 


SS ice it RVELAND, 0.} BOWLER & CO. 





INTRICATE 
WORK 
A SPECIALTY, 


RING PLATE 


SEAMLESS 


' STEEL BOXES | 


BUCKETS. 


STEEL CATTLE ba leltict.| 





*‘siagting pus 








7, 


SS2IPpY ‘aJeyMasTo Sujseyoind a1ojaq sadt1d 10; 337M 
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10,000 H. P. IN USE. 


The z Improved Steam-Jacketed Heater and Purifier, 








F -ofeaiug “3S 1eueg “S OZ “09 891109 “1 “9 “3 


‘@ Lis 


= 
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Shipman Automatic 
Steam Engine; petro- 
leum, kerosene or 
natural s fuel. Au- 
tomatic in fuel and 
water supply. Sta- 
tionary and marine. 
I, 2, 4,6 and 8 horse- 
power single; 8, 12, 
16 and 22 horse- 

wer compound. 

© engineer. Send 
for catalogue. Mention /ron ade Review. 
C. H. PRESLEY, manufacturers’ oer lies, 
ee and machinery, 24 So. Water St. eve- 
and, O. 








ONE BEST PULLEY 
ON EARTH. 


rey i 


\ Sus YJ Dacewrs Wa 's WANTED 


one ee % h erent co. 
YVARREN.OHIO 








STRONG, WELL BUILT, ICINES 


STEAM ENGINES 





Adapted to HEAVY, CONTINUOUS WORK. 
EVERY ENGINE TESTED UNDER FULL LOAD. 
FOR DESCRIPTIVE CIRCULARS ADDRESS 


CHANDLER & TAYLOR CO. INDIANAPOLIS, IND. 





Steam Jet Pumps, - From $4.00 up. 
Automatic Injectors, - “ $5.00 up. 
High Lifting Injectors, * $6.00 up. 
Shafting, Hangers,- - “ $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


COLUMBIA INJECTOR CO. CLEVELIND, @ 





UNIVERSAL RADIAL 


RADIAL DRILLING MACHINES 


— THREE DESIGNS, SIX SIZES 
_EMBODY Alt DESIRABLE FEATURES 


PRICES$ 450 °°& UPWARD 





UNIVERSAL RADIAL DRILL CO 


ICINNAT 
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OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 


-OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 
- WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


TME AERATED FUEL CO. 


425 MAIN STREET, SPRINGFIELD, MASS. 
FORGING, WELDING, BRAZING, MELTING, ANNEALING, HARDENING, TEMPERING. 


THE GILBERT & BARKER MFG. CO., Springfield, New York and Boston, General Agents for U. §. 

























































































































































































; W. S. COLLINS, Tempce Court, 7 BEEKMAN St., ROOMS 814-816, New YorK. CHILION JONES, Gananoque, ONTARIO.) 
Represented by { WM. PICKETT, SON & CO., 170 Laxe 81. Cxi0Aa0, it. G. M. SMITH, Los Anaetes, Cat. 
HALL STEAM PUMP CO., Pittseurcn, Pa. Also for Michigan and Indiana. ia, 
; ‘ STSEND FOR CATALOCUES. © 
HARDWARE MARKET. Spree, ie re Sari Copper tachbecreerceeccco ee 
_— 10% inch...... 200 2:28 wns New List, Oct. 19, 1890. Copper finishing and trunk nails......dis 50800 
Augers and Bits. wm inch 225 275 3 25 American iron carpet tacks all arm Cigar box nails dis re 
13% inch 275 325 375 dis 7o&ro&r1o | Finishing mails.................cccsesccsssesssessceeed 
Common AUgeETS ANA DVItS.......0000sce00e0 +----.G18 70 15 inch .325 375 425 | Steel carpet tacks all kinds.......... dis 7o&kio&1o | Hungarian nails and miners’ tacks.dis CaXeees 
Snell’s 01D GOURS |: Borevie, Fei conssaccccsscsvcsscaccscoce cscese 2 SO sesese Swedes iron carpet tacks, all kinds Gimp and lace tacks. ................-eesse-see Ais 
Cook’s Douglass Mfg. Co GIS SS | Servers, 12 ith....s.cccccecccosenssenssene eevee > oe dis 70&10&10 “ tinned. 
Russell jose’ = and bits............ dis 25 Baskets, was waste paper, 13 Segue 6 00 “esvses Swedes iron tacks ; dis 7o&1o&10 | Trunk ons Clout NAiIS.............0-20cccrriS 665% 
Expansive Bits Cask 8 ray $18 ; Bpittons, “ Daisy,” Swedes iron Upholsterers’ tacks..dis 7o&10&10 | Tinned trunk&clout nails............ dis 66&10&10 
Bj me * is aes 400 4 50 500 Tinned Swedes iron tacks... lis 70& 10@10 Basket nai!s dis 66&10&10 
BETS, IVES’.........eeeseereovensseres 16 4. er 11% inch 6 00 Tinned Swedes iron Uphoisterers’ Chair nails... ..cccor-ssecerssercecerere sed dis 66&10&r10 
eat Augers, i s Adjust. Bie ‘ociiais No.1 ; No. 5 decorated; No. sx zo tacks. dis yo&10&10 | Commonand patent brads............dis 66&10&r1e 
decorated. 
Hollow A Stearns’ A t. 
a cere OY 
COMMON ...-..-.+- per grott iciaserstbea esses coceebooeeed 
Standard Bit cutee _—— ecocosecevees 10&5 Double ¢ cut, low list - ny 
Ship AUgers.....ereerveeesseere ds isicr0@ igar08S a maven B gross $12, dis 25@2s&5 
Makers’ and a Ha . ; : 
akers’ an ‘ 
First quali nr. a Barn door, old ~ ame totr08 10076 MANUFACTURERS 
Zo sone Bac » Climax, (Anti-Priction)... io a ee 
re pee dos $900 | Fidder’s “ais aise 
Bolts. | a gue — «5 in., $12; 4in., 10d sous 
Cast iron barrel bolts.......... sesencedsertesescoesed dis 70 aout? 
Cast iron shutter bolts, etc Richard’s dis 30@30&10 
Cast iron chain bolts........ ...ccccse sees oois 10 Horse Nails. 
Wrought iron barrel boils... 7 yon s 328 
inten ron Ausable, 24 25 26 28 dis 40 
Wrought iron square bolts... dis 23 : .: ‘ 
Wrought shutter DOLES.......00 ene ceesseeers 8 60810 io taam, pt ae “dis was Works SALEM, 0.; FINDLAY, 0 
Carriage, common, new list Horse Shoes. . , 
and tire, Philadelphia pat- R. I. Horshoe Co., Perkins’ Imp. a 
tern a factory Sree keg | C) 
a ite Mule Shoes, At FACLOTY.....cecescerserereees 
Machine Knobs. BRANCH OFFICES: 
Carriage, pant 1Cd.....00000.98 FTOSS Soc dis 6o& 
ies ep Gace, ebeer tie. he “ 261 Broadway, New York. 209 Phenix Bidg., Chicaga 
Hematite door kash obs, 1 new renin 123 Soulard St., St. Louis. 4 Wiggins BI’k, Cincinnati 
Butts. Door Por. ja Od....02 20000 eaceecoeees 
Door ‘kle 
Wrought Drass........c0cccscessserersseres ..dis 75&10 | Door al a iated =" 
brass, loose joint dis 33 = 
ae iat Pa Locks, Bolts, Etc. 
Oint, MATTOW........cerrsseseeees - 
P. & F. Corbin, Locks and Bronze Goods. 
ae ase | Boor locks, kuobeandintche----aseo| We Will make your patterns 
Loose joint, Escutcheons and ke dis 60 
woes ap. wilh acorae dis 7085 | Beil pulls, mineral, porcelain wih h d bett th 
Bell ‘Is, ime DTONTE.....e.eeseeereeee dis 6o&10 
Lesee pin, japanned acorns. is ns Lever ball wake. -) on, ramen dis Go&10 Cc eap e r a n e e s a n 
Wrougnts Butts’, genuine bronze dis 6o&10 
Wrought, fast joint, narrow yo&s | Butts’ bronze dis Gohtre ; 


i 
: 


| 
| 


Wicnent ieeee ele brenda Rs Store door ockeandisiches---aeeee | §©69CQN be done elsewhere. 
fla Ss oa 5 





























Shutter hin »genuine sameness 60&10 

Fw Shutter Saeien betes oi seeeeeeeesiS 70 

Light inside blind.. Flush bolts, genuine bronze...........00...00e0+ dis 70 
Loose Shutter knobs. genuine bronze................dis 
Light te Shutter bars, genuine b dis 

Sash we, genuine Sogn. sonenone dis 60 "5 

Sash gen ze s 

Carbonized Felt and Building Papers, Push plates, genul ne br P See 4 

RAND Drawer pull, genuine bronze...........00...... 
WOWSR VILLE & ) Letter box plates, genuine bronse... .dis Gokks0 


Per roll of Barn panos locks 


pear Detroit. sna feet. | Bishop's Buckeye Sasit Locks... arc y CLEVELAND, oO. 


















































MILCELLANEOUS. FREICHT AND PASSENCER 
Asphaltum, Trinidad Refined, @ ton.....$30.00 Pumps. j 
Asphaltum, Fine Giade, # D................. 8 | Cistern, best makers......0....-.0000+0: dis so&1 
Coal Tar Belt, SEG, @roil id ca fh. rag | Pieper epoetbectmakere ai ssitiogéos ze 
LY, B TOM 105 Sq Et...... 1.424 | Pitcher spout,cheaper goods.........., 
Coal Tar Felt, Ply, # roll 108 sq ft...... 185 ottenes spout,cheaper 70@70&5 & 
Roofing Pitch Ae ge iehens 09 Pokes, Animal. . 
acre? at Vv 
Ohains. 8 sO E...... Oz $5 2' 
Bishop’ ’s Pioneer dos 7 | # Ss. GRA ES & SON, 
Revised List. 
Trace, 6}4-10-2........ pair 1.03 Bishop’s American dos $2 75 
fae Sree = apres ween makes. Main Office and Works, siete Se 2 
German Halter Chain, list June, wry .dis 50&r10 Cast steel dis Ais 
German oe, at of June, BP acscts SER M BRANCH OFFICES: 
a dis 5 ee. NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; St. LOUIS, 301 Roe Building 
— Chain, Brass s . R. To Rasor Co dis 20 TROIT, Hodges Buildin 
. % Wroctenbo me & Butcher............ $1 «dis 10 os - i 
Chisels. TREES TOIT shesscresceseccsnenenavecovomnemnetaned 50 net SEND FOR CATALOGUE. 
Framing and Firmet................000+. dis 75 Rat Killers. 





Socket 
Socket Framing and Firmer, ne Bros..dis 30 


eile Ba pemes | eae "| MECHANICAL RUBBER GOODS 



































Cutlery. Hatch’ rea, No. 16re--scccoe. Gos $6 75697 00 oa 
Table nat Chatilion’s Grocers 850 ' 
Excelsior Pocket net a Lig teceeesesceeoes dis go@30&10 = aot lit f 
Fibre Ware—Standard. 1a, 1882 ‘is so&r0@sok 1084 uperior Quality. 
Nos.r 5. 5X. Screw Drivers. , 
Pails, water, » 12 i acesacceececnrecd $4 00 $4 50 §...... Stanle Be & L. Co.’s Varnished ian PACKING, BELTING, HOSE, GASKETS, TUBING, Ete. 
airy, A q 45° §00 ...... | Handles............ 
SPIO EP Qibisebisscidncnetindeensce <etnee SO wae “teed esses” =. &l. Co.’ ‘a s Black Handles.dis 6o&10 
estrone ea Se ip —— | eoteteetens ee a Swuller Drothers, 
ug RGD cence “ccna 








slop er sesemasen 650 750 850| Nickel plated... none dis 75&10@80 42 Public Sq., CLEVELAND, 0. 


Commode Disston’s tr and T 8 nelis 45&10 
seton’s try equ wis fokio | MAIL ORDERS GIVEN PROMPT ATTENTION. 











5 
e 
F 


mag Qterrovone $ 98 9 00 10 08 Wiuterbettem’s 


oa senna 
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68 
MACHINERY SUPPLY MARKET. 
Anvils. 

Ameri BD 
Wrights eveveeeee Bok 
Bellows, 

> Hill’s.... dis 
Blacksmiths Bullock's... dis ‘soft to 
Tdsnee dsecceccccccets povenenss eased 10 
a... ais 408k 10@0 

. Belting. 

*s standard............000 dis 70 
7. es Nanaia ‘ot outea. enesvocceecocuenese dis 60&5 
“ “ “ best dis 55 
Hoyt’s Short Lap. dis 45 


Cleveland Rubber Go. extra standard dis 60&10 
Shultz Raw Hide Leather Belting, single, 


dis 
Shultz Raw Hide Leather Belting, doubl We 


e 

and Light Double...........scccccssesssseeee sees dis 40 

Standard, oak tanned... ee ‘poe 

Alexander Brothers’ pure oak tanned. .. 45 
Blowers and Exhausters. 


8 40 






















































B. F. Sturtevant’s............ cccscsssseeee cones Gis 20 
Boston Blower Co., dis 
Buffalo dis 35 
Borax. 
B BOK Or10% 
Chalk. 
White Crayon................. ca gross 12@12 dis 10 
Til ictieenevenmecesesvensescs encasebeenepeanenn snactnennee lis 
WB Becccceccccccccvceccccescccsece seeveetl lS 
Chance. 
Cushman’s 4 Jaw In dent dis 45 
” betination covccceneccsonseoocoesseces dis 40 
- Geared Scroll dis 30 
99 2 ~ Brass Workers............. pom 30 
DTD Dannccccccrecccccccsecssccccccsecs: coves sod s 
Wescott’ 8 Scroll Combination poounqeetceimed dis 33) 
8 40 
2 litte Giant Drill dis 30 
Horton’s Universal dis 40 
= Independent.............0.sseeessersesees dis 45 
Whiton’s Independent dis 45 
National Combination. ..........ccsssersee eee dis 40 
Sweetiand " oe «+Gi8 40 
Almond Drill dis 20 
Morse Be  edesueobbabeohsocsonendt ++ Gis 1 
Skinner’s Combination Lathe...........0.. dis 33 
ind Independent , seis 40 
6d ana Lathe... esccense aD 
ad Drill ....ccrcccccccserscccveceecesesessooes dis 15 
Cutters and Reamers. 
CIB CEAMA,..0000000cccrescrcceres coccescoesccroneseses dis 10@15 
8 RE Ais 10@15 
Standard dis 10@15 
Brown & Sharpe, ns Cutters........... dis 15 
r Cutters..........0+ eoeeli 8 5 
qian, 
Cast Steel........ 





Iron, steel points... ceoveee D Bae 
Drill aad Drill Sockets. 














Twist drills dis s0&10 
Morse Taper and Straight ‘Shank to 
BEL" ..ccoorevvecccevoreccocacooscecsesnsesoves sev evecees dis so&r1o0 
aoe Ta and Straight shank Larger 
134” dis 25 
Drill "sock eves dis 25 
Standard Twist Drills sipndbbeveoeedeced dis ss@s5s&5 
Cleveland excess wis 55@55&5 


m@uery. 
No. 4 to No. 54 to Flour, C. F. 








46 gr. 150. gr. F. FF. 

» ) Se 4c c ac 
ke: tu RRR: ‘Kc SMe axe 
kegs $ D.......... Cc 3 

Somneseincase 6 c 3 c sc 
ro cans,lessthan 
10. ro c Io ¢ 7c 
Emery Cloth and Paper. 
Barder, Adamson & Co........0-..0+0++0--di8 45@50 
H. H. Barton dis 5085: &5 


Emery Wheels. 














SEAM CRIED cr coccrssccoscccscccoscsqventoscocesecosees 





























dis rok 
Vitriged aon 
Vulcanite. dis ~ 
Files. 
Nicholson... poses - dis cot ungpteteretcre 
ercecscosvecsopocsoses is 25 
Kearney & Foot is 60& 10@60& 10& 10 
Black mond dis 60& 10@60& 10& io 
DFOBER..0cccccccccscecccccovcoccese Adis 60& 10@60& 10& 10 
IIRIIEE Wi ceccecscccvescoccocccessooocoocse ceseeocescod dis 65@70 
Western.......... eepsoncssescososneccnscovecscesoconocoesced dis 70 
Stub’s dis 25 
ibet’s...... ...... dis 30 
Reynolds Bros.’ Hand Cut..........00..00..s000+ dis <o 
ndustry File Works, hand cut...............dis 50 
Hammers, 

P.8. W dis 40 
Atha new lit, Jan. 15, 1887 dis ¢ 

Heavy ham.ers and sledges under 5 Ds. 1 


over 5 Ds 14c, new list. 





Jack Screws, 
Tilinois Bolt Co. list 
Nuts and Washers. 


Size —! bolt inches = 3 Ms 
fs “18% 11 3 : 


hers 
In lots less ~ sos he e > 
boxes add rc io list. 


Nails (wire.) 


List July 14, 1887. dis 7o &1o 
Bandas Penny Nails, @ hy de card rate 


0 hee eereesescnen: 











| es and re 
oo Re eae 
Malleable (Hammer’s), No. 1, $3.60; Ne. uae 
BO. 8, $4.40 B Os.........cceccerereees dis 1 
Packing, Steam. 


Boston Belting Co. 
































American Pac HEEMP......cccresereeeee Dr I 

Russia Packing ie oppusbenteaanaas | “ 

Italian Packing en quncendnin coors BD 

Plumbago Piston 

Morrtson’s “ whe 

Square Flax “ 8 Bso 

Sheet Rubber........ 8 Di2& 

Excelsior Rubber r 
Picks. 

Railroads, § to 6 Ds. 2 dis 6o 

“ CO 7 DB......ccrcrercccsscssscseeree$lZ Gis 60 

Pulleys. 

Iron Potions, Walker List.....cccccsccrresseees dis 45 

Medart Pul 5 ~ dis 55 

Split Wood lleys dis 50@55 
Rivets. 


Iron, Thousand, list November 17, 


Iron, Ordinary, Cooper’s Block and Carriage 
list November 17 

















































































































Copper. “ais So@so&i0 
Rope. 
Manilla, % inch and over................ mostly Hf 
Sisal, & inch and OVET ...........0ceccoeee eeoeee es D 
Sand Paper. 

B.A. & Go 

Re "eee dis4o 

New England Flint dis 

Barton’s Garnet is 20 

Saws. 

Disston’s Circular Ais 45 
- Band dis 20 
v4! Scroll Net 

Hack Saw Stubs dis 20 

6 BUTE reccrssevcscccere- cesscsase : 8 20- 
ae it Star. a ry 20 

Saw Swages Disston’s 8 20 

Atkins’ Cicular Saws...... 3 50 
“Mill, Mulay ane Drag Saws..dis ro 1 
“ “Wood Saws eovvehis 40810 
= Silver Steel Diamond 

Cross-cut Saws... ..dis joe per ft 
ate Dexter Cross-cuts. od > soc“ 
sed Diamond “ see 
1? Tuttle Tooth ‘ine ase Cl 
- a pemeantaneers — * 

NO. 2% Ha mdles..ccocccocccccccccccccceses 

ete a 

Excelsior Saw Tools.............csssss sees -$6 per dos 

Perfection TF —_nawasenensnsntsnee ensee bid 

Detroit Saw Works, CRP CRIBS occcéacevvcncocved dis 50 

| RES eoereli8 25 
bi ” ” Mulay coonvessotoc cose: oes 45 
Screws. 
Wood Screws—List Jan 27, 1889. 

Fiat head iron dis 50 

Round head iron dis 40 

Fiat Lead DIAS6.....cccccccccccersccocscecscccess cocced dis 45 

Round head brass... dis 

Square Cap...... is & 

Hexagon ~~. eesseoee is 60 

Set C. H.C is 70 

Machine, flat head, iron...... is 65 

Machine, round head, ill Micsinssoubanecuenneunl dis 60 

Bench and hand— 
OT  O—=EEEEEe ooveeGl® to 
, patent gimlet point......... eoeccrococees: 7s 
Shovels and Spades. 

Ames’ list November 1, 1885 dis 20 

RUGNIIIIN < ccnticninebtigeorn spuesignshesuninminentensnnedil dis $35 

Hussey & Binns, railroad...... eoccsceoncenen dis 8.00 

Taps. 

Cards, Hand and Nut to 2 IM1....ccreeli8 50 

Carpenters’ ™ » escee dis 50 

Morse ” $s ee ES is 

Pratt & Whitney ae * new list dis 10 

Machine Screw Taps... .cccccccccscccrsescoesssesess dis 55 

Pipe zope WP ES sacks cscecsorecccestsctrersceens dis 70 

Stay Bolt Taps... dis 25 

Stove Bolt Taps. pccenes ; dis so 

Pulley Taps.........0.. 0+ dis 40 

Twine BC. B. 

No. 12, Flax Twine, 4 and ¥D Bajfe.. 21 

No. 18 — -18¢ ae 

No . 36 “ “ “ “16 270 

PH amp, if ¢ & af P Balls i ering Twine) a 

ose onvedibies binkaanaunened 12@12K%c 
xPly bed i Bali soe ceseocaconcoscosssces 11@11Kc 
otton Wreneiog. 5 Balls to D............... 15@16c 








FOR RENT, WITH POWER. 





SPLENDID LOCATION FOR LIGHT MANUFACTURING. 


On or about December 1, 1890, we will remove our entire plant to the new 
Vincent building, on Vincent street, between Music Hall and the Hollenden, 


now occupied by the Dangler Stove & Manufacturing Co. 


We shall take the 


entire building, which has a frontage on Vincent street of 47 feet, a depth of 


too feet, and an aggregate floor space of 24,000 square feet. 
will rent to the right parties about 5,000 square feet, with power. 


Ofthis space we 
The building 


is located in the centre of the important business district on Euclid avenue 
and Superior street, and was especially designed and constructed for power 
purposes. It is lighted on three sides, is equipped with large freight elevator, 
is heated with steam, and has gas and water on all five floors. Terms reason- 


ahie. Apply to 


THE CLEVELAND PRINTING & PUBLISHING CO. 


Care, Sr. Ciarm AND Woop STREETS., 


CLEVELAND, OQ. 





























Vises. 
Solid Box dis 60 
Prentiss. ness 
Stephen’s dis 25@30 
Barrett's. 8 30 
Miller’s Falls. dis 40 
Merrill’s. dis 10@I5 
Howard s 30 
Wire. 
New List, Jan. 18, 1884 
Brass and COPPET............scsseesessereseerees dis 
Bright and annealed, owe 7. dis 7o&1 
dis 5 


Coppered N “a Bok! adie e708: § 
08.0 18, mar. S 
ized Nos.oto 18 “ Wecsseoted és&a 














Tinned market Nos. o to 18.............» ores 67% 
Tas - wi dis 
nn | eae 7oRSO7ToRIO 
Annealed Fence, Nos. 8 and 9.......... © eocceeee 78 
Annealed bg ep ob BO OO TA ccccocccccessresces dis 75 
Stub’s Steel Wire regular......... ~..$6.00@D dis 3 
Wrenches, 
Coe’s uine, 
Girard Standard..............00 easesbe weccsenae 14 
—— dis 75&10 
echanics’ dis 55&10. 
Bemis & Call’s ame Aa Seccecevcenes “2 





Donohue’s En dis port 
Lamson & Sess ons ae Innagineere pocties sccceeresGiS 60 


Billings & Spencer’s Drop Forged..........di 
William's " 16 eeeceeee 
Alligator <9 Sf qeeeseeeeslls 40 

















Automatic or Slide Valve 


MANUFACTURERS OF ; 


Mining Machinery, 


improved Band Friction 
Hoisting Machinery, Geared 
or Direct Acting, for round or 
Gat rope. 


Wire Rope Haulage 
Machinery, 
Endless or Tail Rope 
Systems.) 
CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Steam Engines, Sheaves, 


Cages, Buckets, Etc. 


@@Send for Catalogue D. 


134 N. Main St., AKRON, OHIO. 




















THE GUM ELASTIC ROOFING 


| te ABSOLUTELY NON-COMBUSTIBLE. If painted it 1s Guaranteed to last 10 years, 


Costs only $2.00 per 100 square feet. 


Strongly endorsed by New York Board of Un- 


derwriters. Just the article for the South. Send stamp for circulars, samples and particulars. 


GUM ELASTIC ROOFING CO., 41 West Broadway, New York City. 





THE THOS.D.WEST FOUNDRY, co. 


CLEVELAND. O. 


IRON. CASTINGS.. 


DAILY MELTINGCAPACITY 75 FONS-SPECIAL 
On 8 oe On. tae omen, Bon. nou Gen Am melLa nr lemme 
SsmoOoOTH- CLEAN CASTINGS: 
DYPLICATE WORK A SPECIALTY 








Detachable and Roller 


CHAIN BELTING, 


MADE IN ALL SIZES OF 


Malleable Iron 
and Steel, 


DESIGNED FOR 


Elevators, 
Conveyors, 
Drive Belts, ete, 


For handling materials of all 
kinds. 





Send for 1890 Illustrated Cata- 
logue. Address 


The Jeffrey M'f'g Co., 


183 East 1st Ave,, 


COLUMBUS, QO. 





A. SACKMANN, 
16 Huron St., Cleveland. 0. 
TEL ALPHABETS 


STEEL Name STAMPS 


BSYANING BRANOS 






Steel Name Stamps (1-16, 3-32 
or inch letters, 15c. per letter! 


INDIAN MAC MACHINE WORKS, 


ORT WAYNE 4 





INDIANA 


=< —— wm 
( BUILDERS OF 


f9) ssi WORK 








PATENTS 





SOLICITOR & COUNSELLOR, City Hall 
THOMAS P. SIMPSON, Wash- 
ington, D.C. Noatty’s fee until 


Room 48. 
P ATENT Patent obtained. “Write for 





Inventer’s Guide. 





-% 
Ee 
i 








> ger 





a CepNS 


oA UNRATE 











Tem Iron Trapp Revirw. 


THE “LANCASTER” 


Will automatically dig, raise and discharge mud, clay, gravel, sand, hard pan 
ores, rock phosphates and fire-clay from their beds’ and 
banks, and also load and unload vessels or barges with 
sand, coal, ores, grain and other materials. These Grap- 
ples are made of best forged steel, with four penetrating 
scoops, operated solely by compound leverage, thus dis- 
pensing with the inside sheaves, drums, catches, gears, 
chains and friction, found in all rival buckets. They 
may be worked by the “ Lancaster ” hand or horse-power, 
hoisters, or by any maker’s double drum hoisting engines. 
Send for our new illustrated price list, agency terms 
and testimonials, and make appointment to see our Rock 
Breakers, Grapples, Hand, Horse and Steam Power 
Hoisters at work. Com arison of our prices, capacities 
and merits with all rival Grapples, Rock Breakers, 
Hoisters, etc., earnestly solicited. 


Self-Penetrating Grapple, Excavator = Dredger. 


Correspondence solicited. Manufactured and sold by the patentee. 








The “ Lancaster’ Rock Breaker and Ore Crusher 


The Strongest, oe Cheapest and the Most sabes Crusher Made. 














Instantly aumatit § to 5 yieta any desired uniform grades of product. 

Half the power only required and is less liable to breakage, and less in 
first cost and also in subsequent wear and tear, and less weight than any 
rival’s breaker. For crushing rock for macadamizing and concreting pur- 
poses, and also for reducing ores, these breakers are specially efficient. 

The “ Lancaster” Crushers are also made in “Sections” for easy trans- 
toe he in mountainous regions. May be mounted on wheels, worked by 
and, horse gear and steam or other power, and also fitted with Rota 

Screens, Elevators and Conveyors. Correspondence and trial tests solicited. 











THE “CONLEY-LANCASTER” DIRECT STEEL PROCESS. 





JAMES H. LANCASTER, (P. O. BOX 3139) 169 AND 172 BROADWAY. NEW YORK, U. S. A. 




















Drivers, Well Diggers, &c., 
our newest and latest Engine alittle 
wonder and a giant to work. 
Send for prices. Mention this paper. 


‘Val Duzen Gas & Gasoline Engine ne C0. 
CINCINNATI, OHIO. 











1430p m 


New York Express............. 98.00 PM ....cceseceeee 


copm 
*Daily. {Daily,. except Sunday. {Daily ex- 
cept Monday. 





NORTH and SOUTH 


The Direct Route to or from 


Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 


13 ues sHorter seTwEEN 13 


] TRAVELERS’ RECISTER. | FT, WAYNE, CINCINNATI & LOUISVILLE —TtHe— 
For "For Threshing Machines, ety 4 Depet, Gouth Water Strest and Vinduet. —— eee y. 
Presses, Corn Shellers, Pile | n Rxpress. sei am 25am 


THROUCH TRAINS 
BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 


Parkersburg, W. Va.,and the’ South. 


! Cleveland & Canton Railroad. Fort Wayne and Indianapolis, 
J. a eg qiautesd Ganeni sesh cllie eens: Disest expmoeiione ot Palen Danes, Stti- i 
erger ‘ Zanesville « and Coshocton—6:s0 a. m., $00 p. m. QOD wILEs sorter and Quicker DD sill 
; :50 &.M., 3:00 p. m., 6:20 
ut @ | Kentt08 m , $00 D. #5345 D m. 6:20 m. ee WEST, NORTHWEST, SOUTH, SOUTH- 
@| "> =sel g20p.m.103s p. | LOUIsville and Fort Wayne. 




















0 padiar ; 


Nop AND PRODUCTS ° 


rice inCloth,$5. in Leather.$7.; 4 


@mplete in One Royal OctavoVol.of over 1000pp. @ 
4 Be ee eye gt 


of Arhclgs in all lt lines nd ®@ 





P. m., 4:40 D. m., '$5:45 p. m., 6:20 P. M. 10:35 Pp. 


Newburgh—6:15 a. m., 6:50 &. m., II:10 &. m.., I.30 
P. M., 3:00 p. BS. G09 m., *5:45 P. m., 6:20 p. 
M., 10:35 p. m. 

arrive from— 


Zanesville and Coshocton—1o:30 a. m.,6:30 p. m. 


From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 











ASE FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines. 
East, West, North and South : 





RAILROAD. 


“Cleveland & rittsburgh Short Line.” 








WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 


Canto 
sone THE UNITED STATES, 4 Kent—‘:108. ig sam. 2 ss +6: span. | GEO. W. SAUL GoM: MFISHER, | ae 
ot P ¥ ss. . 
gomprises t es f Ses Every Article cle mads in thi Wie Lo ee etes ‘atlas toe, yy Reliable taformation and best 
under each article oe toe pemeantelioanes ° Pe. B16 PB RS D Be SS DM ae eee 
of? Trains marked © run daily. PIT ISBURGH AND LAKE ERIE ak, haem W. K. Ricuarne. 
THE BEST MANUFACTURERS. ° Pree. Geta Sie, “.?. 82.4, 





THE FAVORITE 


—AND— 








PICTURESQUE ROUTE 
mw sTaable as & Statistical @ | -sorriuanargi Balt eee —| eers Twenty (2) Miles Shorter than any other — 
+ Orders received at ce ofthis} Paper “j «e more, Washington, Phil- IIspm/ 1250pm edgy aor , Baltimore and the Heer —— tow a ae 
@e@e0e@0ee000000808@ adelphia and New York. } dir Iopm| 635pm 
@eeee0e0 4gam| 1250pm h h T The shortest anc 
: . A Wheeling and Bellaire. 1ispm| 635pm 5 T roug rains Daily 5 quickest Route to Pitts. 
Wheeling & Lake Brie Railway. | issce et teen — Surg, Washington ene 
ance Accomi............. m] 10 roam , 
' Ravenna Accomi............. rita 8 50% FAST TIME. NO DELAYS. east. 
THE NEW THROUGH LINE d Daily. *Except Saturday. Other trains New Central Depot So. Water St. and Viaduct. 
BETWEEN except Sunday. “For gent Ane nee and varied, 
Valley Rallway The peop iss Reolite wuts laern beled, Depart. 
: e e’s favorite route I ween, 
4 TOLEDO For AKRON, CANTON AND MARIETTA. The L. E. sits enthroned as queen.” a > New York & Pitts on iaeress... obs $ : ~ 
—aND— Depot foot South Water Street. See that your tickets read via No. 70, Pittsburgh Accom... 25am 
A No. 64, New York & Pitts. Limited.. cy : m 
Bowerston, Pittsburgh, Marietta. |... anction Mall. a oat <trrive. | THE PEOPLE'S FAVORITE ROUTE. No. 6, MantUs, ACCOMIMO..nwnm : po 
Marietta Express............... rt iam *2 i , °. OUNMSt’N EX..........cccceceesesvee coopm 
THROUGH COACHES areee Sapeeee "m Spm tossem | erbupt, Str ar.a. | No. oh New York & Pitts. iix........-. 1! oo p 
xpress 


aes ee 





Toledo & Marietta. 


Through Sleepers Between 
PITTSBURCH AND CHICAGO. 
AND DAY COACHES BETWEEN 


Toledo and | Via qe Cuy- 


“> Falls, Kent, venna, Leavitts- 
bu Warren, Niles, Girard, 
Youngstown, New Castle 


“BEAUTIFUL ZOAR.” 


A. G. Blam, Jas. M. Hatt, 
Traffic Manager. Gen’! Pass. Agent. 





Cleve. and Canton p= t8isam 
*Daily. Daily, except Sun 
J. T. JOHNSON, J. B. Caven, 
Gen. Supt. Gen. Pass. Agt. 





From Cleveland Union Station. 


MtVernon sé Pan Handle Route 


Cleveland & Pittsburgh R. R. 











ves, Coauee. Xe- 
nia, Dayton, Cincinna- 
ti, Louisville, Indianap- 4 800 pm 
olis, St. Louis, and all 

ints in the South =a 


800a mid 7 coam 
54° pm 


uthwest. 








Pittsburgh, Pa. 


SCIOTO VALLEY | :: 


RAILWAY. 








Three trains daily except Sund 
Favorite route, North and West, m 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 





No. 61, N. Y. & Pittsburgh Express... 
No. 1 Youngstown Accomi............... 


Ne 75, Mantua Accon.............00cccseeee 
No. 69, Youngstown Express 
*Daily. Daily, except Sunday. 
Baggage checked through to all points Kast. 


Through tickets and information regneding 
the route can be obtained at how oe ~ mee | 





Direct route, Columbus, O., to Circle- 
and Allegheny. ae mm Re valle, | Depart. | Arrive. ville, Chillicothe, Waverly, Ports- street, aaa a De oF F. viaduct Ra seed, 
1 The Only Line running through ersburg, Gambier, } Mt. mouth, Ironton and Ashland ny A. M. TucKER, Gen. Supt., Cleveland, O. 


W. C. RrNEARSON, Gen. Pass. Ag’t, New York. 
G. E. Fouts, C P._.&'T. A., Cleveland. 





hoga Falls, through the canons of New River, | EY Wissmd % FUEL 
PSEA Fi lg rrvifie ate, | rispm| r2sopm | passing White Sulphur Springs Sed \CAN HEAT INS UcAT IN 
cLi erent, mune, Mt the many Summer resorts of the Alle- | FV\S MMMM SOR) @. Maat 
For Cuyaho Falls, 4 ghenies in Virginia. = = 4 reseeitarss 
LECTROTYPE Akron, Srv Ghlce- 8coam) s540pm 
ir ana points int ©} $25 Pm| 10108m | nortest and Quickest Route to Rich- PITTS 8 URGH, PA 





Beek NCRAVING CO. 








d Daily. Other trains except Sunday. 

Pullman Palace seeping Care daily “tween 
Cleveland, Columbus and Cincinnati. City 
ticket office, Weddell House corner, 





mond, Lynchburg, Newport News, 
. Old Point Comfort. 


J. RoBreson, Receiver, Jo. J. ARCHER, 
umbus,O. Gen’l Pass. Agt. 








\ a 


e & BOILER. cover 





‘Meas Iron Trapp Review. 


THE BRIGHTMAN STOKERis tuEBEST 


STEAM BOILER FURNACE IN THE WORLD. 
THE BRIGHTMAN STOKER C°: CLEVELAND: ON! 











VE PAMPHLET 





Centrifugal, Rotary and Piston: Power Pumps, and 


PUMPS 


@®” Bend for Illustrated Catalogue. 





New York City Office: i6 Dey Street. 


House Pumps. 


OVER 800 VARIETIES OF BRASS AND IRON LIFT AND FORCE PUMPS. 


RUMSEY & COMPANY, cimren.) 


Factories : Seneca Falls, N. Y. 








ACENCIES. 
NEW YORK, 109 Liberty street. 
PHILADELPHIA, 2035 N. Front st. 
MINNEAPOLIS. 210 South Third st. 
CHICAGO, 2.8 Lake st, 








Re — a 5 Water, 
ir, and — Pressure, 
STEAM = RETURN TRAPS, 
DAMPER REGULATORS, 
SEPARATORS, 
and other ‘pecialties for the economical 
use of ‘steam. Manufactured by 
THE CURTIS REGULATOR CO, 
86 Beverly Street, Boston. 





RTIS= 



















WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. 


Hydraulic Cranes and Accumulators. 


@@ Heavy special machinery generally. Send for illustrated catalogue. 
STEAM ENGINES, Sorignt and Horizontal, Station. 
3 to 26 Horse-Power. Illustrated pamphlet free. Address 
JAMES LEFFEL & CO., 


SPRINGFIELD, O. 





300 Lagonda Avenue, 





For sele by C. H. PRESLEY, 24 So. Water St., Cleveland, 0. ) 


“BACON’S” WINDING ENCINES |! 
Mines, Inclines, Quarries 


AND 
EVERV POSSIBLE DUTY ~ 
WITH 


Friction Drums, 
2 Link Motion. 





DOUBLE OR[SINGLE 
DRUMS. 


Complete soleting and Mining Plants a Specialty. 


COPELAND & BACON, 85 Liberty St., N. Y. 


535 ARCH 8T., PHILADELPHIA, PA. 


Printed in the Highest Style of Art, by 
k AT A L0 Ci | ES» The Cleveland Printing & Publishing Co. 
Cleveland, O. 
























te OKINNER ENGINE CO,ERIE,PA. 
SK OVER 3400 IN USE. 


Manvacturers of PORTABLESSTATIONARY 


> ENGINESBOILERS 


SEND FOR CATALOGUE. 
B NEW YORK and NEW ENGLAND OFFICE: 
C.R. VINCENT & CO., [5 Cortiandt St., N. Y. 








150 to 2000 H-P._batest Design> _' . 
FOR ROLLING MILLS AND ALL OTHER ‘= 


WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 


CONTRACTS JAADE = FOR COMPLETE Ss 
ENGINES. ALWAYS rr STOCK. » 








senor’) rv) Se ] N G 1 ix NATI,O. 









PAMPHLET. “ys 
yi es 


Btaump before a biast. | Fragments after a blast. | 


ENG STRONGEST and SAFEST EXPLOSIVE. 


Hnown to the Arts. 


a: VG POWDER, FUSE, CAPS, 


ns a Electric Mining Gicods 
=EBROULES, 









AND ALL — FOR STUM? BLASTING, 
9 Se TOR ERCULES "POWDER | COMPANY 
AN NIHILATOR, " © Prospect Street, Cleveland, Shin, 


J..W. WILI-ARDy Managem, 





























| 
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No. 7. Extra Heavy Double Planer and Matcher. 


Planes 24 in. wide, both sides, and matches 14 in. wide. 
With Drop Matcher Attachment. 


Complete Outfits Furnished for 
Planing Mills. 
Carpenter, Sash, Door and Blind Work. 
Furniture, Chair and Bracket Factories. 
Car, Railway and Agricultural Works. 
Buggy, Carriage and Wagon Builders. 
Spoke, Wheel and Handle Factories. 
And General Wood Workers. 


Builders of the Largest Line of Late Improved 


WOOD-WORKING 
MACHINERY 


IN THE UNITED STATES. 


Send for Catalogue and Prices, 


De Hoare NOS. 204 to 271 WEST FRONT STREET, 
=n a is - ine an |: EGAN [JomPany, aman, Wels, 0.8 2. 





New Square-Chisel_Mortiser and Borer. 





Soft Steel Plates and Sheets, 


CORRUGATED ROOFING, 


Galvanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 





All my Iron 
and Steelisr 
rolled and 
annealed, wel 

ainted on 

oth side 
with the 

of Paint and 
Pure 


sens Oil. 
swease @& STEBEI. ROOFING CO., 


By Sa Sent ed 
aaietines* NILES, O., and CHICAGO, ILL. 


SYKES’ 


IMPROVED 
in 








THE KANNEBERC ROOFINC CO., Canton, O. 
The iipeaaamaaie of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF THE 


Kanneberg Pat., Latest Improved, Folded Lock Seam Roofing, 


Made of STRICTLY GENUINE STEEL, 


CORRUGATED IRON (four sizes of corrugstions), and Crimped 
fg Edge Iron Roofing and Siding, Beaded Iron Sidin aeesd Ceiling. 
Water Proof Builsing Paper, Dry and Ready Mixed Paints, Etc. 


Write for Catalogues, Price Lists and Samples. 








W7. EX. haF*ountaine, 


‘ MANUFACTURER OF 


Y VENTILATING FANS AND BLOWERS, HANGERS, 





( Carpet aming: and Laundry Machinery and other 
\, Special Machinery. 


CLEVELAND, O. 


we 


ao = 
ae a 


GARRY IRON AND STEEL ROOFING COMPANY, 


The Largest Manufacturers of Iron and 
Steel Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
fron_and Steel Roofing. Crimped and Corrugated 
Siding, tron and Steel Tile or Shingle, Fire 
Proof Doors and Shutters. Iron 
Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, O. 
@@WSend for circular and price list No. A 











FROM i-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 
Stronger and more durable than iron forgings in any 


1335 Lexington Ave., = 
position, or for any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 


7 L this steel now running prove chis. 
Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 
Send for circulars and prices to 
Chester Steel Castings Co., 
CHESTER, "PA. } 407 LIBRARY st. "PHIADELPHIA, PA; 








“Treated” COTTON, Rubber Lined 


Fire and Mill Hose. 


Fabric Fire Hose Co., 
13 and 15 Park Row, NEW YORK, N. Y. 





Ty Malle niftc: Boy (LER: Weaxs: aM 


. Rusert VRICAL 9} 


z vy \ O° ae . by 
pt if eqR bt a J R, LLIN MILL Wa 


MB. POLLOCK & (C0. YOUNGS TOWN, 0 








CORRUGATED IKON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON M’F’G CO., Cleveland, 0. 
The BERGER MANUFACTURING cane CANTON, 0. 


| . make arrange- 
N BSRGERS ments for ROOF- 
ING until you 
have seen ours. 


It I xcels all other Metal Roofs, 





STEEL 
ROOFING 








CAMBRIDCE ROOFING Cco., Cambridge, O.. 


PURE STEEL A SPECIALTY 


@@Send for Descriptive 
Catalogue. 








SAVE YOUR MONEY BY USING 


(HERCULES.) —THE— (PEERLESS.) 





Isaac B. Potts Pipe wittines. 
Consisting of Ells, Tees an’ Crosses, and the connecting of Iron Pipe without cutting threads 


and Lead Pipe without solder. For sale by the ISAAC B, POTT i 
North High Street, Columbus, Q, id PIPE FITTINGS CO., 306 





Otto Gas Engine Worke, 
SCHLEICHER, SCHUMM & CO., { Epiiadeiphis. 
Horizontal OTTO Gas Engines. 
Vertical Gas 


Engines 
Twin Cylinder OTTO Gas Engines. 


bined OTTO Gas Pum moe. 
Combin Ragine Fs én 
sims: 1,2,4,7 ee, 1 16, 26 AND 6O HORSE-POWER. 
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STILWELL’S PATENT LIVE STEAM-FERD WATER PURIFIER. 


(HORIZONTAL STYLE.) 





£ 
Removes all Impurities. Entirely Prevents Scale in SteamBoilers. 


CATALOGUE ON PPLICATION. 


STILWELL & BIERCE MANUFACTURING CO. 


DAYTON, OHIO. 





J. STEPTOE & CO. 


CINCINNATI, - OHIO, 


MANUFACTURERS OF 


Crank and Geared 


JSMAPERS. 


Send for Latest lilustrated Catalogue. 










_ Cleveland Wheelbarrow & Truck Co. 
CLEVELAND, OHIO, 


Manufacturers of 


IRON, STEEL AND WOOD 


WHEELBARROWS. 


Write for catalogues and prices. 
Estimates furnished on special designs 





OLD 
1874. 





sn rox canoe. -_ a Kirtland — 0, vam mn pocorn 


CLEVELAND TWIST DRILL -00., ‘s00 


meer” Wael JAS, yh Ay IR 


Manufacturer of 


eer: ~ NAME PLATES, 


seTIMEsSs 


& TOOL ROOM 


y CHIECES. 
52 Longworth St. Cincinnati, 0. 











The Mart or Detroit 
Emery Corundum Wheels and Machinery. 
write to J. WENDELL COLE, M. E., 
Box 152, Chicago, Il., or Box 84, Columbus, O. 
e@rN. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRIND- 


ER and Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Iilinois and Wisconsin. 








“PHENOMENAL.” 


PENBERTHY AUTOMATIC INJECTOR 
Within One-Half Per Cent. of Perfection. 


The PENBERTHY and other Injectors were sent to the 
Michigan University at the request of Prof Mortimer E. 
Cooley, under whose direction the tests were made. We 
quote from the report, which speaks for itself: 

“ The next Injector ‘tested was the Penberty—size B—a 
machine which not only worked most easily—being per- 
fectly automatic within a wide range—but also with a 
high degree of economy as reference to the tables will 
show. Forcing against a constant pressure of 65 Ibs. and 
with steam pressures varying from 45 Ibs. to 90 lbs., the 

rtion of water forced to steam used rises steadily, Th; 

While the duty or work and the efficiency as a boiler feeder [i 

foe ae efficiency of 99% per cent. as recorded in 
table XIV— being a phenomena! result.’ 


PENBERTHY INJECTOR CO., II7 7th St., Detroit, Mich. 


Cc. H. PRESLEY, Agents, Cleveland, O. 


WE are sole agents for the State of Ohio for the celebrat- 
ed K. & F. file. During the past eight years we have sold 
a good many thousand dozen with results most satisfac- 








tory to our customers and ourselves. For machinists’ 
use especially we consider them without a superior, and 
much beter than the average quality sold. Our stock 
is large and well assorted. 


THE PARKIN & BOSWORTH CO., 9 and 11 South Water Street, CLEVELAND, 0. 





PRESSED WROUCHT IRON OPEN TURN BUCKLES. 


BEST 
AND 


The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- 
facture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO,. CLEVELAND, Ounio. 












REYNOLDS BROS., ‘TOLEDO 
Hand Cat File | WIRE & IRON WORKS, 
We — hey oe Brass and bay cong . 

sepremndaaads Wire and Iron Fencing, 
133 & 136 N. Water St., Roof Cresting, 


Wire and Iron Window Guards, 
Stable Fixtures, 


And Builders’ Wire and Iron Work of every 
Description, 


F, POWELL & CO., 
TOLEDO, OHIO. 


COLUMBUS, OHIO. 


Old Files Recut and 
Warranted Superior to 
any Machine Cut and 
Lead Tempered in the 
marbet Send for price | 











Awarded the GRAND PRIZE at the Paris Exhibition. 
SEND FOR THIS BODK = — 


~407 HOPE ST ee Zz , 
pgCubscOv scoTLo \ Ss Sec 


=e TEAM OILERS 


MINUMCYORES: IN Tuite” STATES, SCOTLAND, FRANCE, GERMANY & AUSTRIA. 


Pittsburch Office: 408 Lewis Block. 


FORSTER’S PATENT ROCK & ORE BREAKER 


For Either Coarse or Fine Crushing. Nearly 400 in Use. 


Does the work of any 
other Breaker with but 
one-third the power and 
one-half the expense of 
keeping in repair. 

Only manufacturers. 
Correspondence solicited. 


—-FOR=— 


MINES, RAILROADS, 
and Macadam. 


Manufacturers of Sand ard chill Rolls and Blooming Mills = 
and General Rolling Mill Machinery, = 


The Totten & Hogg Iron & Steel Foundry “4 Pittsbard, Pa, 


Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS, 


A Perfect Smoke Burner. 
325 Dearborn-st., Chicago. 












W. S. HUTOHINSON. 
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ICKANDS, MATHER & CO. 
IRON ORE, 











od 





Pig iron ana Cea 


CLEVELAND, OHIO. 


208 SOUTH FOURTH STREET, PHILADELPHIA, PA. 


Brancu OFFICES, | ROOKERY BUILDING; CHICAGO, ILL. 








ORES 


From the Vermilion, Gogebic, Marquette and Menominee 





Ranges, Lake Superior. 








COAL 


From the Pittsburgh and Youghiogheny Districts, 





Pennsylvania. 





BLAST FURNACES 


At Cleveland, Ohio, West Middlesex and Sharpsville, Pa., 
Struthers, Ohio, Depere, Wis. (Charcoal.) 
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“(sO SOUTH, YOUNG MAN.” 


THE HONORABLE CHAUNCEY M. DEPEW, IN AN ADDRESS TO 
THE ALUMNI ASSOCIATION OF YALE UNIVERSITY, SAID OF 
HIS RECENT TOUR THROUGH THE SOUTHERN STATES: 











“The net result of this visit to the South, to my mind, is just this—that THE 5 
SOUTH IS THE BONANZA OF THE FUTURE. We have developed all the great . | 

and sudden opportunities for wealth—or most of them—in the Northwestern States and 
on the Pacific Slope, but here is a vast country WITH THE BEST CLIMATE IN 
THE WORLD, with conditions of health which are absolutely unparalleled—with 
vast forests untouched, with enormous veins of coal and iron which yet have not known 





anything beyond their original conditions, with soil that, under proper cultivation, for 
little capital can support a tremendous population ; with conditions in the atmosphere i 
for comfortable living winter and summer, which exist nowhere else in the country ; 
and that is to be the attraction for the young men who go out from the farms to seek 
settlement and not by immigration from abroad, for I do not think they will go that 
way, but by the internal immigration from our own country it is to become in time as 
prosperous as any other section of the country and as PROSPEROUS BY A 
PURELY AMERICAN DEVELOPMENT.” 








GO TO VIRGINIA 


WHERE THE DEVELOPMENT IS THE WIDEST! 
WHERE THE OPPORTUNITIES ARE THE GREATEST! 
WHERE ALL ARE WELCOME! 


oo 


The most desirable locations in the South for manufacturing wagons, stoves, agricul- 
tural implements, furniture, or for foundries, machine shops, rolling mills, muck bar i. 
mills, tin plate works, cotton tie works, iron pipe works, car works, horse and mule 
shoe factories, nail works, glass works, cotton or woolen mills, tanneries, and diversified 
manufactures of every character, are to be found in Virginia, along the line of the 
Norfolk & Western Railroad, from Norfolk, Va., and Hagerstown, Md., to Bristol, 
Tenn., and upon its branch lines. Hard wood of every variety; pig iron from the fur- 
naces at Lynchburg (2), Roanoke (3), Shenandoah (1), Pulaski (1 in operation and one 





now under construction), Ivanhoe (1), Radford (1 now under construction), Salem, 
Graham, Max Meadows, Bristol and Buena Vista (1 at each point under construction) ; 
bar iron from the rolling mills at Richmond (1), Roanoke (1 in operation and 1 under 
construction), Lynchburg (1), Richlands and Shenandoah (1 now under construction at 
each point); coke and semi-bituminous coal from the Pocahontas Flat Top field; 
superior gas coals from the mines on the Clinch Valley Extension; glass sand from 
Tazewell county; cotton from the markets of the Southern States, and wool from all the 
Western and Southwestern States and Territories, at advantageous freight rates. Favor- 
able freight rates made upon raw materials to all factories established upon its line, as 
well as to all points in the United States and Territories upon the manufactured articles. 

_ Those seeking new fields for manufacturing establishments should not fail to investi- 


gate the wonderful development of iron, coal and coke industries that has been made i 

within the past five years along the lines of the Norfolk & Western and Shenandoah | 

Valley Railroads, and the advantages offered by the State of Virginia in the supply ‘ 
° of raw materials; by the Norfolk & Western Railroad in the matter of freight facilities 


and rates upon raw materials; and for reaching home, far.distant and foreign markets, 
and by the cities and towns along its line in the way of advantageous sites, free or at 
moderate cost. Many of the cities and towns exempt manufacturing establishments from 
taxation for a series of years. 

For further information as to freight rates and sources of supply of raw materials, 
maps of the Norfolk & Western Railroad and its extensions now under construction, 
pamphlets and reference book, descriptive of the territory tributary to its lines, apply to 
A. POPE, GENERAL FREIGHT AGENT, Roanoke, Va., or to 


CHAS. C. EDDY, 


Vice-President. 
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H. M. CLAFLEN, President, Cleveland, Ohio. L. D, LEONARD, Gen’! Manager, Albion, N. Y. H. M. CLAFLEN, President. 
ALBION STONE COMPANY, CLAFLEN PAvine COMPANY, | 
Building Stone, 
f } Office, 29 Euclid Ave., CLEVELAND, OHIO. 
Paving Stone, 
Cross-Walk, 
Flagging, FAVING -~— 
| Platforms, 
| Sills, 
: onot and CONTRACTORS 
| Water Tables, : 
FURNISHED ON BOARD CANAL BOATS AT ALBION, 
Or delivered to any part of the country. 
: ; Medina Block Stone Pavement 
Office, Benedict Block, Euclid Ave., Cleveland, 0. 
Quarries at Albion, Orleans County, New York. 
A SPECIALTY. 
Our building stone is superior in color and quality to Connecticut or any 
other Brown Stone. 
CLAFLEN PAVING BLOCKS A SPECIALTY. QUARRIES AT ALBION, N. Y. 
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Lake Superior Iron Ores. 


OGLEBAY, NORTON & CO... 
WADE BUILDING, 3 CLEVELAND, OHIO. 


Low phosphorus Hematite Ores from the 


GOGEBIC AND MARQUETTE IRON RANGES, 
Especially adapted for making high grade 


BESSEMER METAL AND SPIECELEISEN. 


RED HEMATITES from Florence County and the Crystal Falls District 
on the Menominee Range, for STRONG MILL 
AND OPEN GRAIN FOUNDRY IRONS. 


Ie 




















SOLE SALES AGENTS Fon 


TWENTY-FIVE DIFFERENT KINDS OF ORE. 
ST 
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Joun Top. EstaTE OF JOHN STAMBAUGH. Rosert McCurpy. 


‘Tod, Stambaugh & Co., 


IRON ORE, 
PIG IRON, 
COAT. 























Rooms 2038, 204, 205 and 206 Perry-Payne Building, 


CLEVELAND, O. 


———>. 4, 
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Eire PFPROO.E". 








The Most Magnificent Hotel in the West. 





| —- 450 ROOMS. 





American Plan, $3 to $5 per Day. 
European Plan, $1 to $3 “ “ 





FRANK A. BROBST, Manager. L. DEAN HOLDEN & CO., Proprietors. 
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M. A. MANNA & CO. 


PERRY-PAYNE BUILDING, CLEVELAND, 0. 


COAL, IRON ORE, 
PIG IRON. 


BESSEMER ORES. 


CASTILE Blue Hematite. 
ARAGON - 
INGALLS “ * 
MILLIE ye - 
HENNEPIN “ “4 
TREZONA Red a 
CHAPIN’ Blue . 

















NON-BESSEMER ORES. 


SOUTH BUFFALO Red Hematite. 
BUFFALO Red Hematite. 











WINTHROP “ ™ 
MITCHELL “ “s 
NORWAY MILL Red Hematite, 
FIX ORES. 
CHAPIN. 
INGALLS. 
PIC IRON. 
MABEL Bessemer. 
CLAIRE ” 


MABEL Strong Foundry (all ore). 
ASHLAND Silvery. 

TUSCARAWAS Blackband. 
FAYETTE Lake Superior Charcoal. 
ELK RAPIDS Charcoal. 

EUREKA Charcoal. 


Mansfield (Steam), Youghiogheny (Gas) 
COAL. 
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THOMAS MAHER. TELEPHONE 1510. C. A. BRAYTON. 


MAHER & BRAYTON, 








PROPRIETORS 


Clevel and Wheel and —_ Yors | 


= Y ete. Fe 





OFFICE AND WORKS, 


MANUFACTURERS OF 


CAR WHEELS 


ALL SIZES AND KINDS, 


Railroad, Rollins Mill 


—~—A. 37 D—— 





MACHINERY CASTINGS. 











Patent Chilled Faced Railroad Frogs, 


STREET RAILWAY WHEELS AND TURNOUTS. 




















ee 
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THE UPSON NUT Co. tl 


CLEVELAND, OHIO, 


MANUFACTURERS OF ALL KINDS OF 


Nuts, Bolts, Washers and Carriage Hardware. 


MACHINE BOLTS. CARRIACE BOLTS. 











BOLT ENDS. TIRE BOLTS. 


Offices: P 


A. 


Present here 
Milling Machi 
PLOW BOLTS. ELEVATOR BOLTS. stantial con: 


requirement: 


bas” They als 
SHAFT BOLTS. 





Sah TUL cn ni Lin 














THREADED NUTS. 


i 


a} dha did) ws / 4 . — 
HOT PRESSED SQUARE NUTS. HOT PRESSED HEXAGON NUTS, FORGED NUTS, PLAIN COLD PUNCHED SQUARE NUTS. COLD PUNCHED C. T. & R. NUTS. 








Union Rolling Mill Co, 


MANUFACTURERS OF 


MERCHANT BAR IRON, 
BRIDGE AND RIWET IRON, 
BOLT AND NUT IRON, 
LIGHT T RAILS, 
BEAMS AND CHANNELS. 


ALSO THE CELEBRATED 


EMMA PIC IRON, 


BESSEMER, 
FOUNDRY, 
SCOTCH, 
FORGE. 





Offices: PERRY-PAYNE BUILDING. 
Mills and Furnaces: NEWBURG. 


CLEVELAND, O. 


The Condit-Fuller Co, | 











BAR IRON. PIC IRON. 








SHEET IRON. 





BOILER PLATES. SHEET STEEL. 





BOILER TUBES. 





CAS PIPE. BOILER RIVETS. 








SWEDES IRON. 





e 


TOOL STEEL. BOAT SPIKES. 














OFFICES: 


Perry-Payne Building. 


WAREHOUSE : 


Bl to 95 River Street. 
CLEVELAND, O. 





TAP LIN, FRiIicE: & CO... 


AKRON, OHIO, 


Present herewith, as among the specialties manufactured by them, an Eight Foot Horizontal 
Milling Machine and a Cutter and Reamer Grinder which, in the matter of Superior and sub- 
stantial construction, simplicity, economy of service and adaptability to the various 
requirements of the trade, are not surpassed by any machines of their class in the market. 


Bae” They also make a specialty of Clay Working Machinery. Send for Catalogues. 
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EICHT FOOT HORIZONTAL MILLING MACHINE. 
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CUTTER AND REAMER GRINDER. 
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